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For catalogue of “Concrete Series” books 
BOOKS ON CONCRETE concrete and allied subjects, send a posteard to: 
| CONCRETE PUBLICATIONS LTD., \4 DARTMOUTH ST., WESTMINSTER, S.W.1 
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For over 60 years 


this trade mark has stood for speed and 


strength in reinforced concrete work. 


DRAGON 


(Brand) 
PORTLAND CEMENT 








Supplied by 
THE SOUTH WALES PORTLAND CEMENT & LIME CO. LTD. 
PENARTH, SOUTH WALES 








Telephone : Penarth 300 Telegrams : ‘* Cement, Penarth” 
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‘Burton 


(SAFETY LOCK—UNIQUE FEATURE) 


“ee” TUBULAR STEEL PROPS “ia‘" 


(ADJUSTABLE) 
For Supporting Temporary Floor Shuttering 


Burton’s Adjustable Tubular Steel Props 


for the above and many other purposes, are much preferred 
by the men who erect them to the old-fashioned Timber 
Props. 
They can be erected by one man in a few minutes and 
positively adjusted and safely locked in position, thus 
avoiding any possibility of being accidentally or maliciously 
tampered with. 

Manufactured in our own most modern and 

up-to-date works at Old Hill, Staffs. 

No spanner, jack, or tommy bar necessary; simply lift 
inner tube, insert peg, and tighten up. 


No loose parts to lose, and easily transported. 


BURTON’S ADJUSTABLE TUBULAR 
STEEL BEAM PROPS 
are provided, as illustrated, with a braced head for sup- 


porting temporary shuttering to R.S.). casings and reinforced 
concrete beams, &c. 





HEIGHT we. 
Fully Closed Fully Extended Sore one 


in Lb 


. 7 in. 9 ft. 10 in. 50 
" , 10 ft. 10 in. 54 
* oe , . 24 in. 12 ft. 54 in. 58 i «7 x :” 
c . . thic 
PROP. 











Head Fitments to suit any Special Job, designed 
for use with BURTON’S PROPS. 


Burton’s Patent Solid Dropforged Steel Scaffolding Fittings 
THE LONDON & MIDLAND STEEL SCAFFOLDING CO., LTD. 


ST. LUKE’S WORKS, OLD HILL, STAFFORDSHIRE 
Telegrams : DUBELGRIP, CRADLEY HEATH. Telephone : CRADLEY HEATH 6237/8 


London Offices: BURWOOD HOUSE, CAXTON STREET, S.W.! 
Telephone : Abbey 6483/4 Telegrams : Dubelgrip, Sowest, London 
A 
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Design 


supply 
Bend 
and Fix 


We can undertake prompt execution of all orders for this work. We can quote 
as follows, and will be glad to have your enquiries :— 
Reinforcement Design. 
Supply, Bend and Fix to specification. 
Supply and Bend to specification. 
Alternatively, customer’s own material can 

be bent and fixed, or fixed only. 
Whatever we do you can count on first class service from the most modern 
contractors in the trade. We can save you time, money and worry—usually 
all three ; so if your next contract includes reinforcement, get in touch with us 
and let us tell you what we can do. 


Consult us regarding our Mobile Power Bender. 


General Steel € 


BAR BENDING & FIXING DEPT. 


GENERAL STEEL & IRON CO LTD - SPRINGFIELD RD - HAYES - MIDDLESEX 


Telephone: HAYES 2763 
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Consulting Engineers : L G Mouchel & Partners 


Constructing the superstructure and 300-ft. high chimney for the 
Power Station at Plymouth for the British Electricity Authority 














John Laing and Son Limited, Building and Civil Engineering 
Contractors, London, Carlisle, Johannesburg and Lusaka 
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GLASCRETE 
© Reinforced Concrete and Glass @ 


When you select GLAS- 
CRETE you choose a method 
and a building material with a 
“* fitness of purpose” unsurpassed 
by any other medium !—besides, 
itis fire and fume resisting, rust- 
proof—and does not require 
painting. 


Technical details 


from the producers 


AN 

£m 

The illustration, one of Messrs. AA \ 

May & Baker's premises, shows i a) F ‘o 
good use of GLASCRETE by their << ~~\: Kl N ca 4, yD 
Architect: E. D. Mills, Esq. \ Se GE 


F.RI.B.A. YNZ 181: Queen Victoria St, LONDON.«¢s 


Telephone: CENTRAL 5866 (5 lines) 





OLOURS fo: 
ASPHALT 


Introducing a new range specially prepared for 
ASPHALT by the Manufacturers of the well-known 


““SHADEACRETE” COLOURS FOR CEMENT 


LET US SEND YOU SAMPLES AND PRICES OF 
BLUE . YELLOW " GREEN BROWN 


W. HAWLEY & SON, LTD. 
Colour Works, DUFFIELD, Derby 
Phone: Duffield 2294/5 COLOUR MAKERS SINCE 1838 











Grams: Hawley, Duffield 
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SISALKRAFT 
for CONCRETE 
CURING 





Typical example of a concrete road slab blanketed with Sisalkraft. 


7. SISALKRAFT method is practical, simple and 


economical. The use of SISALKRAFT—the supreme 


building paper—ensures an efficient cure PLUS FROST PRO- 


TECTION. Technical information and samples on request. 


FT 


TRADE MALK 
Sole Distributors for 


British Sisalkraft Led, 
ALDWYCH HOUSE, ALDWYCH, LONDON, W.C.2. 
Telephone: Holborn 6949. Telegrams: Brickwork, Estrand, London. 
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BUILDING AND CIVIL ENGINEERING 
REINFORCED AND PRESTRESSED CONCRETE 


DOUGLAS 


PILING - HEAVY FOUNDATIONS - ROADS - BRIDGES - AIRFIELDS 
FACTORIES - SEWERS - RAILWAYS - BUNKERS - COFFERDAMS 














ROBERT M. DOUGLAS (CONTRACTORS) LTD. 


395 GEORGE ROAD, BIRMINGHAM, 23 Telephone : Birchfields 4541 











TRUCK MIXERS 


and Batching Plants for 
scientific and economical mixing 
and placing of concrete. 


Also makers of a full range of tilting, non-tilting and pan mixers and self-priming water pumps. 





RANSOMES & RAPIER LIMITED 


IPSWICH—WATERSIDE WORKS. 32, VICTORIA ST., LONDON. 














Fesrvary, 1951. CONCRETE AND CONSTRUCTIONAL ENGINEERING 


All the concrete on this superstructure 

was placed with one ACE hoist. Whatever 

you are building—a power station, factories, 

offices, flats or houses, your choice of plant is 

most important. But most important of all is the 
hoisting equipment, the pacemaker of the job. And 
that’s where we come in. The ACE range of 
electric, petrol or diesel-driven hoists includes those with 
hoisting speeds up to 250 ft. per minute, 5/50 cwt. 
Platform Hoists, Concrete Elevating Plants, Work- 
men/Goods Hoists, Mobile Platform Hoists, 
Tunnel Hoists, Shaft Hoists, Transporters, 
Haulage Winches. Lightweight Portable 

Winches for hoisting reinforcing bars, etc. 


“TANTS” <a wawe” ~— wer ott 


a | 
‘PORN CTs ON 








ALL TYPES OF BUILDING CONSTRUCTION 





A C E hoists 


Sale or Hire 


A.C.E. MACHINERY LTD., Porden Road, Brixton, London, S.W.2 
and at Brentford. Telephone : Brixton 3293 (9 lines) 
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BEC 


brings the accuracy of 
the drawing board to the job 





4,\_¥ 


“RG, 
IN 


Issued by THE BRITISH REINFORCED CONCRETE ENGINEERING CO. LTD., STAFFORD 
Specialists in Reinforced Concrete Design & Suppliers of Reinforcement 


London, Birmingham, Bristol, Leeds, Leicester, Manchester, Newcastle, Sheffield, Cardiff, 
Glasgow, Dublin, Belfast 
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BRITISH HOIST s 
| CRANE COMPANY 


MANUFACTURERS OF Ltd 


FEBRUARY, 1951. 




















o. ont 
oS eae. >» © Ss 
~ r. 4 «<i ela 
an . setts tant Sst vies 
<THE BEST BUILDERS —— 


HOISTS in THE WORLD fa | NT I) PERFORMANCES 
s: 7 cwt., 
Gg at a 1B} 10 cw. 
Wit tea Aba b sie p Ne) Net Plat- 
HOIST form Loads. 


* 
@THE MOST MOBILE 
@® MUCH STRONGER We 14 feet 

THROUGHOUT h 


@THE FASTEST to 


@ THE ORIGINAL— 100 feet 
true mobile hoist. Free ns p 
from all experiment and y height of 
gadgets. Hundreds sold 
and working through- 
out the world. 





PATENTED FEATURES. OTHER PATENTS 
APPLIED FOR. 


Send for lilustrated Brochure. 


—— 


oe. BRITISH HOIST< CRANE CO. 


.° 
SS 
7 


4T2. 


| g ANT: ANTQUEEN-SAGA (5 MOONRAKERw:: 


\ 
“= IPSWICH R° TRADING ESTATE. SLOUGH 


Te/>$10UGH 20368 (shines) Grams BairHalsT, SiOUGH 
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Ferro-Concrete Bars on the Cooling Bed of the new Merchant Bar and Wire Rod Mill at Dalzell Steel Works. 
The large tonnage produced in this Mill provides an opportunity to 


FERRO CONCRETE CONTRACTORS 


of obtaining prompt and efficient service of highest quality 


REINFORCING BARS 


Mild and High Tensile Steel in round or square section. 


PLAIN or INDENTED 


3" and upwards in coils, straight lengths or hooked and bent ready for assembly. 


COLVILLES BA STEELS 


will serve you well 


cOLcvitetes Lt WeEstT CEORCE STREET CLASCOW® c 


2 
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Photograph by 
permission of 
Railway Executive 


CONCRETE SLEEPERS 


British Patents Nos. 569573-16779/43 | 


and Patented in other countries 


* pre-stressed 


positive anchorage 


i “gent 


STENT 
LTD. 


Sales: |, Victoria St., London, S.W.|! 
Telephone: Whitehall 2573 


Works: Dagenham Dock, Essex 
Telephone: Rainham (Essex) 780 
Agents for Wales and South-West England : T. L. LOWE, 


Museum Place, CARDIFF. Telephone : 
Cardiff 


Midland ‘gen: FABIAN 
— Leicester a oo 
R, 10. aeghen 
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BLADES 
CROPPING & 
BENDING 

MACHINES 


Contact 


PUNGHES, DIES & BLADES 


LTD. 
93-94 Chancery Lane, London, W.C.2 











Telephone : 


HOLborn 


en 




















eo 
estas 


PRECAST CONCRETE | 





CHESTERFIELD 


‘g ORKSOP 
ama ss 


HAA © 


—— ae? GRANTHAM 
BELPE i 
BURTON- 
e DERBY pearTOn 


MATLOCK 


ON-TRENT LOUGHBOROUGH MOWBRAY 





Esaq., | 
Davies tro ois M.inst.M.E. ; DAVIES, MIDDLETON 
H DA 370) 








Trent Gravels 
10,000 tons per week 
Washed & Crushed |} In. te } in. 
cagreguee tn the arte, caown chova, Promos 


deliveries, 
veries guaranteed and keer competitive prices 
avoted. Send for samples and pices 


TRENT GRAVELS LTD 


ATTENBOROUGH wOTTS 
Telephone: Beeston 54255. 
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Adjustable Steel 


TRENCH 
STRUTS 


AVAILABLE IN 3 SIZES 
1’ 6” expanding to 2’ 3” 
2’ 4" » 3 6y" 
3’ 4° a 8’? 


Steel 


TRENCH 
SHEETING 


In lengths up to |2 feet. 


Phone : 
f ii detail j ‘ a 33, Catherine Place, London, S.W.|! Victoria 0693 
a PEED APOE, SUS US 2224, City Road, Bristol, 2 Bristol 24595 
ACROW (ENGINEERS) LTD. 130, Coventry Drive, Glasgow, E.1 Bridgeton 104! 
Lupton Street, Hunslet, Leeds, 10 Leeds 76514 


at one of the following addresses West Stanley Street, Manchester,5 Trafford 2965 
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ICKHAM Builders’ Hoists, all 

models, include quick fitting Tower 
Masts which take substantially less time 
to erect. The Mast sections are de- 
signed to butt on to each other and so 
rabbetted as to be automatically self- 
aligning. Sections are held together 
by six bolts only, no fish plates being 
required. The Power unit is totally 
enclosed in a steel housing affording 
complete protection. All Wickham 
Friction Winches are fitted with self- 
aligning ball and/or roller bearings, 
giving longer life and lower maintenance 
costs. All Wickham Builders’ Hoists 
are fitted with an Automatic platform 
control which increases the life of 
the wire bond and prevents crashed 
platforms. 





WICKHAM PRODUCTS 


Builders’ Hoists (Mobile and 
Static), Passenger Hoists, 
Concrete Elevators, Dia- 
phragm Pumps, Power 
Winches, Portable Winches, Please write to us for interesting literature 
Brick Barrows, Safety Gates and the name of our agent in your area. 














TAKE IT UP WITH 


f 
WICKHAM * 
ENGINEERING CO. LTD. LC. [s 4 








=>" 





(Dept. 4) 34 VICTORIA ST., LONDON, S.W.1. Phone: ABBEY 5967-8 


Grams: Wicamite Sowest London 
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WATERLOO BRIDGE 


APPOINTED ARCHITECT APPOINTED ENGINEERS 
SIR GILES GILBERT SCOTT, R.A. RENDEL, PALMER & TRITTON 


CHIEF ENGINEER TO THE COUNCIL 
SIR T. PEIRSON FRANK, M.INST.C.E. 


PETER LIND & CO., LTD 


STRATTON HOUSE, PICCADILLY, LONDON, W.I 


TELEPHONE: GROSVENOR 460! 
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GUNITE AND 
CEMENTATION 


Systematic repairs to structures 
Be based on systematic diagnosis of 
defects. 


WHITLEY MORAN « CO. LTD. 


by yyy Specialists in the Repair of Engineering Structures 
reat Th ag 5 OLD HALL STREET, LIVERPOOL. Telephone: Central 7975 


‘CAPCO H. F. VIBRATOR 


for compacting mortar cubes 
for Compression Test B.S. 
12/1947, B.S. 915/1947, 
B.S.  146/1947, 8B.S&. 
1370/1947 with automatic 
time control device. The 
vibrator illustrated in the 
B.S. was built in our works. 








The “CAPCO”’ range of con- 
crete testing apparatus also 
includes Cube Moulds ; Slump 
Cones ; Tensile, Vicat, and Cylin- 
drical Moulds; Tile Abrasion 
Machines ; Compacting Factor 


"Apparatus. 
Full details on request. 


CAPCO (SALES), LTD. “cope resin 


BEACONSFIELD ROAD, LONDON, N.W.10. Telephone: WILLESDEN 0067-8. Cables : CAPLINKO, LONDON 








Fesrvary, 1951. CONCRETE AND CONSTRUCTIONAL ENGINEERING 





ISTEG 
STEEL 


FOR GORCRETE REINFORCEMERT 


ISTEG STEEL PRODUCTS LTD. (SALES), 43 UPPER GROSVENOR ST., LONDON, W.1. Tel. GRO. 1216 
Isteg is manufactured by Guest Keen & Nettlefolds (Cwmbran) Ltd., Cwmbran. McCall & Co. 
(Sheffield) Ltd., Templeborough, Sheffield. The United Steel Companies Ltd., Sheffield and 


ISTEG STEEL PRODUCTS LTD. 
B 
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CEMENT 


“SUBMARINE BRAND 
THE TANNO-CATALYSED PORTLAND CEMENT 


SAVES TIME 


SAVES TROUBLE 


NATURALLY WATERPROOF, CONTAINS NO WATER REPELLENT MATERIAL 


Uses :— 

For CONCRETE 

Provides a CONCRETE of great strength 
at early dates and impervious to water, 


oil, etc., without any form of surface 
coating. 


For PAVING 

Produces a hard wearing PAVING, dust- 
less and proof against penetration by water, 
etc. 


For RENDERING 

Supplies an impenetrable RENDERING of 
such adhesive power that a |” thickness will 
resist an outside pressure of at least a 20’ 
head of water. 


For SLURRY (as paint) 

Makes a perfectly watertight covering to 
brick or breeze concrete walls at very sma!l 
cost, and also provides the best watertight 
undercoat to coloured finishes. 


Technical Information is available to users. 
Used in 1914-1918 and still used by : 
Air Ministry, War Office, Admiralty, Ministry of Works, Ministry of Supply, etc. 


SUPER CEMENT LTD 


*93 LONDON, W.C.1 


28 TAVISTOCK SQUARE, Phone : 


Euston 1808 











*Phone: 22480. 


LEEDS 


PIN YOUR FAITH 


TO THE TESTED 
BRAND. 


THIS LABEL ON 
EVERY BARREL 
CARRIES WITH IT 
FORTY YEARS’ 
EXPERIENCE OF 
MANUFACTURE. 


NONE OTHER IS 
“JUST AS GOOD” 
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VIBRATING EQUIPMENT 
for QUALITY CONCRETE 


PETROL & ELECTRIC 
VIBRATING 
TAMPERS 


SALE OR HIRE 


Details 'of these and other vibrating 
plant sent on application. 





Manufacturers of vibrating tables, internal 
vibrators, external vibrators, petrol and 
electric vibrating tampers, vibrating screens, 
pan vibrators, electric motors, petrol 
engines, builders’ hoists and winches, and 
hydraulic bar croppers. 


gt BSc uke ay 


E. P. ALLAM & CO. LTD. 


LONDON: 45 Great Peter Street, 8.W.1. Telephone: Abbey 6353 (5 lines) 
SCOTLAND : 39 Cavendish St., Glasgow, 0.5. Tel.: South 0186. Works: Eastwood, Southend-on-Sea. Tel.: Eastwood 55243 





ANDERSON’S CONCRETING PAPER 


gives 100% protection to concrete road foundations. It prevents , 
the water from leaving the concrete before it is properly hardened, FLEXPAND 
and insulates the foundation and reinforcement against moisture and EXPANSION 
impurities in the subsoil. Send for samples and particulars. JOINTING 
Supplies can be obtained through Builders’ Merchants. 


D. ANDERSON & SON, LTD., STRETFORD, MANCHESTER 
ROACH ROAD, OLD FORD, LONDON, E.3 
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When CORROSION wind 
- you tose | 


—to leave walls, floors, tanks, pits, pipes, channels, etc., un- 
protected against the attacks of Acid, Alkali, Oil or Water, is 


to expose them to rapid deterioration, and continual mainten- 
ance costs. 


Windsors provide a complete range of products for the pro- 
tection of Wood, Metal, Concrete, Brickwork, etc. 


Call WINDSORS loday - keen Cortosion away 
H.WINDSOR € C° LTD 


748, FULHAM ROAD, LONDON, S.W.6 "Phone: RENown 6006-7-8. 
119, VICTORIA STREET, LONDON, S.W.|1 "Phone : ViCtoria 9331 /2. 
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JWELD 


saul! lily will 





FOR CONCRETE 
REINFORCEMENT 





The T. C. JONES Electrically 
Welded High Tensile Mes) to 
B.S.S. 1221: Part A: 1945 


Supplied in Sheets or Rolls 
from Stock. Special sizes 


made to suit any specification. 


T. C. JONES & CO. LTD 


woop LANE - LONDON, W.12 
Phone : SHEpherds Bush 2020 
BUTE STREET - CARDIFF 
Phone Cardiff 8546 


CCE/so011/JR10 
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PUMPCRET 


An Electrically Driven PC4 Concrete Pump. 

CONCRETE Capacities from 8 to 10 cu. yds. per hour. 

PUMP Ranges actually obtained 125 ft. vertical or 
1,500 ft. horizontal. 


~ ,. — es 
=>. — S 
(} «tmz (Zn mem A 
_ 


CONCRETE 
BY PUMP AND PIPELINE 


@ The latest and most efficient method of placing concrete. 


@ Pump and Mixing plant can be located where it is most con- 
venient for storing and handling aggregates and cement. 


The concrete is delivered by pipeline just wherever it is 
required with the minimum of interference with the building 
operations. 


@ The speed of the pump governs the whole of the concreting 
gang. 


@ Pumpable concrete must of necessity be good concrete. 


Tre Concrere Pump Compan 


4 STAFFORD TERRACE, LONDON, W.8 


Telephone: Western 3546. Telegrams: Pumpcret, Kens, London. 
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CHRISTIANI 
« NIELSEN ip 


REINFORCED CONCRETE 








54 VICTORIA STREET, LONDON, S.W.|! 


TELEPHONE: VICTORIA 6152 
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The above photograph effectively demon- 

strates the case of erection of Kwikform 

Unit-Frame Scaffolding—striking is just as 
simple 


KWIKFORM LTD., WATERLOO ROAD, 
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Scaffolding System... 


has revolutionised all previous 
conceptions of scaffolding. 
Economies obtained from its 
use have been officially acknow- 
ledged by Government authori- 
ties as well as by all sections 
of the Building and Civil 
Engineering Industries. Fully 
descriptive literature is available 
on application. 


The twist-core collet provides 
for rapid adjustment to fine 
limits on the ADJUSTABLE 
BASE. It was only by this 
ingenious ‘Kwikform’ in- 
vention that the scaffolding 
problems of the building 
industry could be brought 
within the scope of full-scale 
factory prefabrication with 
all its benefits. 


Patents Granted or pending in all Principal Countries of the World. 


The Illustration below of Nechells Power Station, Illustrated below is the adapt- 


which is reproduced by permission of the British 
Electricity Authority, shows the application of 


ability of our Unit-Frame 


our Unit-Frame System to external and internal System to extremely difficult 


large-scale constructional operations. 


MINGHAM 25. 


site conditions. 


CONSTRUCTIONAL ENGINEERING 


London Office: 66, Victoria Street, S.W.1 


L.G.B 
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ALPHA CEMENT LTD 


PORTLAND HOUSE, TOTHILL STREET 


LONDON, S.W.I. 


Telephone - Abbey 3456. 
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o much dep ends on 
Reinforcement 



















































































never lets you down 


REINFORCEMENT. LTD. 


LONDON : 43 Upper Grosvenor Street, W.1. Telephone : GROsvenor 1216 * BIRMINGHAM: Atma Srreer, 
SweruHwick, Starrs. Telephone : Smethwick 1991 * MANCHESTER: 7 Oxrorp Roap, MANCHeEsTeR 1. Telephone : 
Ardwick 1691 * GLASGOW: Jounstons & Paton Ltp., 224 INGRAM Street, Giascow, C.1. Tel. City 7661 
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SINEX VIBRATORS for CONCRETE 
ROADS and STRUCTURES 


Sinex Electric Vibrators of the pin fixing type are used for compacting concrete roads and 
structures all over the world. They are extremely simple to attach to any road tamper 
by means of an eccentric pin and bracket, and can be utilised for shutter vibration by this 


same method of attachment. 


Sinex Vibrators can be supplied for any A.C. 
voltage required, and where an electric supply 
is not available we can provide Petrol Electric 
Generators suitably wound. 


Our illustrations show two typical examples of 
the uses of these Multi-Purpose Machines. 


SINEX ELECTRIC 
IMMERSION VIBRATOR 


This illustration shows a Sinex 80-watt electric 
vibrator mounted on a rigid steel lever for use in 
immersion vibration. This method was used very 
largely on the Mulberry Harbour and has since been 
adopted at various contracts in this country and 
abroad, and is universally accepted where shutter 


vibration is not required. 


SINEX 
SURFACE TAMPER 


Illustration shows Sinex 
pin fixing Vibrator mounted 
on Surface Tamper. Vibra- 
tors can be supplied 
separately for fixing on to 
tampers constructed by the 
contractor or tampers can 
be supplied complete to 
customer’s _ specification. 
Generators can also be 
supplied when electric 
supply is not available. 


Our Technical Representa- 
tives will be pleased to call 
to discuss any concrete 
placing problems. 


CONCRETE VIBRATION LIMITED 


2 CAXTON STREET, WESTMINSTER, 8.W.1 


Tel.: VIC 7503/5 
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The long list of contracts of all kinds and sizes 
carried out by us in reinforced concrete reflects 
the very wide experience we have had in this 
class of work. We undertake contracts in any 
part of the country, and invite Engineers and 
Architects to include our name on their lists 


for future enquiries. 


YEE 


ORNTON ¢ SONS LID 


© 98 WELLINGTON ROAD 








LIVERPOOL 8 
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CONCREAM 


This non-staining, smooth and easy working 
white mould oil can be used with confidence 
on all classes of in situ and precast concrete 
work where the use of a white mould oil is 
recommended. 


VIBRAMOL 


This non-staining and non-separating mould 
oil is made specially for use on steel shuttering 
and moulds where vibrators are used, and 
provides a good film which is not readily 
moved under vibration. 


SPRAYMOL 


This grade of mould oil has been specially 
produced for use with a spray gun. It can 
be used with great economy on all types of 
shuttering and moulds, and will not separate 
under pressure. 


ws" 


Experience has shown that the production of 
precast and in situ prestressed concrete needs 
a special mould compound, and in collabora- 
tion with leading prestressed specialists we 
have produced Grade “ P.S."" Mould Com- 
pound for this class of work. 


66 8.A.”’ 


This Mould Compound has been specially 
produced to satisfy the requirements of those 
engaged in the production of spun concrete 
products. 


PRODUCTS OF THE 
ORIGINAL MAKERS OF 
CONCRETE MOULD OILS 


We specialise in the production of mould oils and com- 
pounds for concrete work of every kind, from mass 
concrete work to high-class architectural stone work, 
and have an unrivalled experience which enables us to 
give expert advice on all mould oil problems. We 
have a grade for every purpose, and will be pleased to 
submit full details, samples, and prices on request. 


RICH? HUMBLE & SON, LTD., COLUMBA OIL WORKS, LEEDS, 3 


Telephone : 27155. ESTABLISHED 1854, Telegrams : ‘* Columba, Leeds, 3.” 
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THE FIRST PRESTRESSED POST-TENSIONED 
FIXED ARCH BRIDGE CONSTRUCTION 








The construction comprises two main prestressed post-tensioned arches 
spanned by prestressed pre-tensioned decking slabs. The arches are 
post-tensioned by the “ Freyssinet”’ system. The span is 45 ft. clear and 
the design load is 100 lbs. per sup. ft. The depth of the arches at mid 
span is 9 inches. 


CONSTRUCTED FOR THE CHANCELLOR, MASTERS AND SCHOLARS 
OF THE UNIVERSITY OF OXFORD 


* 


Design and Supervision by : R. Travers Morgan & Partners, Consulting Engineers 


THIS SPECIALISED WORK WAS CARRIED OUT BY 


TAYLOR“ WOODROW 


F. 
Ag 


HEAD OFFICE AND WORKS: RUISLIP ROAD, SOUTHALL, MIDDX. PHONE: WAXLOW 2366. GRAMS: TAYWOOD, SOUTHALL, 
CODE: BENTLEY'S SECOND. LONDON OFFICE: 10 PARK STREET, W.1. PHONE: GROSVENOR 8871. 
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prestressed and 
precast concrete 
for building and 
civil engineering = s#s2=== 


We specialise in the production of prestressed and precast 
concrete structural members to standard or special designs, 
including railway sleepers, and shall be pleased to submit 
quotations for contracts in most parts of the country. 


H. B. CONCRETE CO Li 


Head Office: East Street, Epsom, Surrey. Branch Works: Vicarage Road, Egham, Surrey. 
Telephone : Epsom 4041/4042. Telephone : Egham 3092/3093. 


ON UW 


SPECIALISTS 



































gs and Renderings 
part 


We invite 
r new or old structures 


of the country. CREWE 
HASLINGTON Crewe 2265 -6- 


Telephone : 
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@@ The time has come . . . to talk of many 
things ! of shoes — and ships — and sealing 
wax — of cabbages — and kings : ” As soon 
as we touch upon the diverse uses of 
Expanded Metal we, like Lewis Carroll’s 
Walrus, cannot help but ‘talk of many 


things’ because... . 
The Keynote of Expanded Metal is 
Adaptability 


It is universally used as reinforcement for con- 
crete or lathing for plasterwork and yet it is 
equally successful as a decorative ceiling of 
colour-anodised Expanded Aluminium. 

From walkways to letter trays; reinforcement 
to decor; openwork partitions to loudspeaker 
grilles; bedlamps to guards for machinery — 
such diversity of use provides evidence of the 
hundred and one ways in which men take ad- 
vantage of the remarkable adaptability of 
Expanded Metal. 
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( Above) : Expanded Metal lath- 
ing and plaster ceilings at the 
Duveen Seulpture Galleries. 
Architects : Messrs. Romaine- 
Walker & Jenkins, A/F.R.1.B.A., 
London, in collaboration with 
the late Mr. John Russell Pope. 
Consulting Engineers: Mesers. 
Reade, Jackson & Parry, London. 


(Below) : Expanded Metal fore 
and aft gangways on M.T. 
“ Waziristan “, built by Lith- 
gows Lid., Port Glasgow. 


THE M.T. “* WAZIRISTAN” 








Expanded Metal Products 


The Expanded Metal Company, Limited 
Burwood House, Caxton Street, S.W.1. WHiItehall 1736 
STRANTON WORKS, WEST HARTLEPOOL. HARTLEPOOLS 2194 


ALSO AT: ABERDEEN, BELFAST, BIRMINGHAM, CAMBRIDGE, 
CARDIFF, EXETER, GLASGOW, LEEDS, MANCHESTER 


55D 
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Line of route delivery 


Water, gas and electricity installa- 
tion or renewal schemes need good 
transport co-operation and British 
Railways can supply it. They convey 
and deliver on line of route, cables, 
conduit covers and pipes, besides 
bricks, cement and kindred com- 
modities. Bulk deliveries of road 
dressing materials are made to site, 
including barrels, which are collected 
after use. Storage for contractors’ 
tools and materials is available at 
central railheads. A word to your local 
Goods Agent will set the wheels turning. 














a 
f BRITISH. RAILWAYS 











IT MAY APPEAR ABSURD!!! 


but you Can 
concrete below 25° frost 


Important constructional work 
and housing must continue in 
frosty weather. Sealocrete 
Double Strength Premix Solu- 
tion provides the maximum 
safety available—providing the 
aggregates are free from frost, 
the work covered up at night, 
and the concrete is 5” thick 

or over, because sufficient heat is generated. Even for cement mortar for 
brickwork and cement renderings, the setting time of the cement mortar 
or cement rendering is accelerated with the object of enabling it to be set 
before the frost can get at it. 


You can continue work under any conditions—and finish it in the shortest 
possible time, 


by using SEALOCRETE 


DOUBLE STRENGTH PREMIX SOLUTION 


Sole Manufacturers: SEALOCRETE PRODUCTS LTD., ATLANTIC WORKS, MACBETH ST., LONDON. W.6 


Telephone : RiVerside 2686, 2687 and 7275. Telegrams and Cables: Exploiture, London 
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INSEPARABLE 





MOON and TIDE 


Invisibly . . . inexorably . . . the waters of the world yield to 
a power even greater than their own. So, the tides must be for 
ever linked in our minds with the moon. 

Those engaged in the planning and construction of our 
great buildings must devote their genius to more down-to-earth 
subjects than heavenly bodies, but they too are apt to marry 
names and thoughts into single phrases. And in many circles 
Foundation Piling has become simply ... FRANKIPILES. 
This ** cast-in-situ ’’ word expresses one concrete idea . . . the 
safest, quickest and most economical method of piled founda- 
tions yet discovered—a system which has achieved world-wide 
success on building projects of the greatest magnitude. 


FRANKI ~ PILES 


FRANKI PILES CARRY MORE TONS PER PILE 


THE FRANKI COMPRESSED PILE COMPANY LIMITED 
39 VICTORIA STREET, tONDBON, $.W.! 


Telephone : ABBey 6006-9 Telegrams : FRANKIPILE, SOWEST, LONDON 


SOUTH AFRICA: THE FRANKIPILING CO. of S.A. (Pty.) LTD. DURBAN and CAPE TOWN 
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Reinforced Concrete Storage Bins for 
Glass and Refractory Sand Grading 
Plant. 





REINFORCED CONCRETE 


BRIDGES - RIVER AND SEA DEFENCE 

WORKS - WATER TOWERS - BUNKERS 

SILOS - INDUSTRIAL BUILDINGS * ROADS 
FOUNDATIONS & PILING 


A. G. MANSELL « CO. LTD 


CIVIL ENGINEERING AND BUILDING CONTRACTORS 


78 BUCKINGHAM GATE, LONDON, S.W.1. TELEPHONE: WHITEHALL 8735-6-7. 





eee BUILOING...EXPANDING... 
OR INSTALLING NEW MACHINES 7 


- youu NEED US / 








Speep the fixing of all equipment with Rawlbolts and 
Rawiplugs. Get the machines and heavy stuff bolted 
down quickly, firmly, ready for immediate use with 
Rawlbolts—the dry fixing that does away with grouting- 


in and waiting for cement to dry. Fix the lighter fittings ES 
—-switchgear, pipes, cables, lights—with Rawlplugs—the FIXING DEVIC 
fastest and firmest screw fixings in the world ! WRITE FOR TECHNICAL LITERATURE 
Use Rawiplug Fixing Devices where « speed is the essence of the contract” 
THE RAWLPLUG COMPANY LIMITED - CROMWELL ROAD - LONDON - S.W.7 
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CEMENTATION 


WILL SEAL WATER LEAKAGES THROUGH CON- 
CRETE, ROCK OR SUB-SOILS, AND WILL STABILIZE 
SUB-STRATA TO ARREST SETTLEMENT OF STRUC- 
TURES ON FAULTY FOUNDATIONS. ALSO BY 
THIS PROCESS DETERIORATION OF CONCRETE 
OR OF MASONRY WORKS CAN BE REMEDIED. 


BORED PILES 


CAST in situ PILES CAN BE PUT DOWN TO GREAT 
DEPTH WITH A MINIMUM OF HEADROOM AND 
VERY LITTLE VIBRATION, WITH DESIGNED 
BEARING CAPACITY. 

OUR WIDE EXPERIENCE IS AT YOUR DISPOSAL. 


GUNITE 


RECONDITIONING DAMAGED AND DEFECTIVE 
CONCRETE STRUCTURES. 

ENCASING STRUCTURAL STEELWORK. 

LINING TUNNELS, CULVERTS, RESERVOIRS. 
COVERING THE WEARING SURFACES OF CHUTES 
AND BUNKERS. 








TEMEN TATION 


ON MN anor BENTLEY WORKS, DONCASTER 


LONDON OFFICE: 39, VICTORIA STREET, 8.W.1 
TELEPHONE: ABBEY 5726-7-8. 
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POWER BAR BENDERS 


FOR ALL SIZES OF 


REINFORCING BARS 


STANDARD PRODUCTION MODELS 


The ARD. 50 MODEL—as illustrated on 
right—has a capacity for cold bending 
Mild Steel Bars up to 2” dia. and incor- 
porates a second Bending Head to give 
high-rate bending for small diameter bars. 


The RAS. 40 MODEL shown below is 
a single disc machine of exceptional per- 
formance. With a capacity for 14” dia. 
bars, it bends at highest practical rate— 
e.g. a full hook takes only 3 seconds 
bending time. 








Ensure accuracy, economy 


& simplicity of operation 


INTERESTING FEATURES 


Either of the Models illustrated can 
be supplied motorised, or engine 
driven. 

Standard Accessories supplied in- 
clude all necessary Formers and 
Bending Pins, a special Backrest for 
simultaneous bending of a number 
of small diameter bars and Acces- 
sories for forming right-angle loops 
in one operation. 

Special Safety Device incorporated 
to prevent damage to mechanism if 
overloaded. 

The desired Bending Angle may 
be set mathematically, and this is 
of great assistance in Repetition 
Bending. 


CEMENT & STEEL LT. 


SECOND AVENUE CHATHAM KENT 
Telephone: Chatham 45580 Telegrams and Cables: Cembelgi, Chatham 
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2s 
ROADS | | 


REINFORCED ‘CONCRETE 
_ Cheapest in thelongrun.. .| 


WITH 


REINFORCEMENT@™BM 


**Matobar’’ welded steel fabric 4 
reinforcement used at St. Helen's / 

Road, Swansea. Borough Engineer & 

Surveyor: J. B. Bennett, Esq., M.1.C.E. 

Contractors : County Borough of Swan- € 


sea, Borough Engineer and Sur- 
veyor's Department. 


McCALL & COMPANY (SHEFFIELD) LIMITED 


TEMPLEBOROUGH, SHEFFIELD and at LONDON 





@ SRB 24 
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ven where abou 


CONSIDER SOME 

OF THE USES TO WHICH 
ACROW ADJUSTABLE STEEL PROP 
CAN BE PUT TO SAVE TIME, 
LABOUR AND MATERIALS 
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Instead of 9x 9’s for shoring heavy formwork; 
Raking columns : 
‘ Strutting wide trenches : 
Underpinning temporary structures : 
| Raising roofs for increased head-room : 
Seem Lintel supports : 
: 3 me jacking formwork : 


Staircase shuttering : 


Remember 

to send 
Acrow Props 
to every Site 


IT STANDS TO REASON | 


ACROW—the world’s largest selling Prop. Over 1,000,000 in use. 
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osts are lowest. 


— 


J . . they 
find it 


profitable 


lo use 


Photographed in South Africa ay RR PS 
* 


Only Acrow Props have the 
patent self-cleaning nut. 


WILL PAY YOU TO USE THEM 


All enquiries to:>-ACROW (ENGINEERS) LTD., 33 Catherine Place, London, S.W.! (Victoria 0693) 
130 Coventry Drive, Glasgow, E.! (Bridgeton 1041!) 22-24 City Road, Bristol, 2 (Bristol 24595) 
West Stanley Street, Manchester, 5 (Trafford 2965) Lupton Street, Hunslet, Leeds, 10 (Leeds 76514) 
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PRESTRESSED CONCRETE PILES 


a 


A repeat order for 10” x 10” prestressed precast piles 


We hold a comprehensive stock of 10” x 10” and 12” x 12” 
prestressed piles ranging in length from 15 ft. to 50 ft. for 


immediate delivery by rail, road, or water. 


THE ADVANTAGES OF PRESTRESSED PILES 
ARE 


*% A SAVING OF STEEL UP TO 75%, 

* A SAVING IN DEAD WEIGHT 

% GREATER RESISTANCE TO BENDING 

% GREATER RESISTANCE TO PENETRATION BY LIQUIDS 


%* FREEDOM FROM DAMAGE BY TRANSPORT, HANDLING 
& PITCHING 


Solid or hollow prestressed precast piles up to 100 ft. long cast 





to customers’ requirements 


CONCRETE DEVELOPMENT CO. LTD. 


THORNEY LANE, IVER, BUCKS. Telephone : IVER 809 
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THE 


“JOHN BULL” 
CONCRETEBREAKER 


NEW “ B.A.L.”” TYPE. 


INCREASED :— 
PENETRATION, RELIABILITY, LIFE. 


REDUCED :— 
VIBRATION, NOISE AND WEAR. 


THESE ARE THE SALIENT FEATURES 
OF THE NEW CONCRETE BREAKER 


* * * 


REAVELL & CO., LTD. 


RANELAGH WORKS, IPSWICH. 
TELEGRAMS : “ REAVELL, IPSWICH.” TELEPHONE : 2124 


COME THE RAIN... 
* Here’s real protection 











te EVODE PROTECTIVE (Chlorinated Rubber) PAINTS 
applied to asbestos and steel rain-water goods at 
the LEYTON BOROUGH HOUSING ESTATE, 
BORTHWICK ROAD, LONDON, E.15. Contrac- 
tors: Messrs. C. & A. Catchpole Ltd., Leighton 
House, Potters Bar, Middlesex. 


EVODE PROTECTIVE 
(Chlorinated Rubber) PAINTS 


as used above and in many Housing Estates throughout the 
country. These pipes were painted with two coats of 
EVODE PROTECTIVE (Chlorinated Rubber) PAINTS and are 
the answer where surfaces require extra protection. They 
give considerably greater satisfaction than paints produced on 
oil or synthetic resin basis. For iron, steel, wood, and direct 
painting of asbestos sheeting, concrete and concrete floors, 
brickwork and cement renderings. No asbestos primer or 


petrifying liquid is required. In a choice of many attractive 
colours. 


EVODE Ltd., “starrono’ 


Tel.: 1590-1+2. Grams: EVODE 
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HAYWARDS “CRETE-O-LUX”’ 
LIGHTS 











** Crete-o-Lux ’’ Precast Reinforced Concrete Lights 
meet all modern needs. Illustrated above are 
“ Crete-o-Lux "’ Roof Lights, *‘ Ninex-Double "’ type. 
Enquiries invited for any requirements. 


HAYWARDS LTD., UNION STREET, LONDON, S.E.! 
WaATerloo 6035-6039 
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“CLAMSHELL GATE” B 





BATCHING, MIXING AND BULK CEMENT PLANT - CONCRETE MIXERS - MOTOMIXERS - CONCRETE PUMPS 
CONCRETE SPREADERS AND FINISHERS CONCRETE BUCKETS - STEEL SHUTTERING ~ ROADFORMS 
DEWATERING PLANT EXCAVATORS ~* LAND CLEARING EQUIPMENT ~- EARTH MOVING EQUIPMENT 
BLAW KNOX LTD - 11 CLIFTON HOUSE - EUSTON RD - LONDON - EUSTON 5361 
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EDITORIAL NOTES 


Technical Notation. 


THE symbols used in ordinary pure mathematics represent quantities the nature 
and magnitude of which are not known and need not be known ; therefore any 
symbols can be used to represent the undimensional unknowns. In the terms 
and formule employed in applied mathematics, however, each symbol represents 
a quantity (or the like) or a pure number and is a form of shorthand. Com- 
monly the symbol is the initial letter of the word or one of the words represented. 
This is a very useful method as it has obvious mnemonic advantages compared 
with an arbitrary selection of symbols. On the other hand many symbols 
commonly used are not the initial letter of the word they represent. It is 
obvious that every quantity cannot have its initial for its symbol because the 
same letter would often represent two or more quantities. 

There are difficulties in attempting to standardise even a basis for a system 
of notation that would admit of no exception. One difficulty is the limited 
number of letters in the alphabet although, by the use of small and capital letters, 
the number that may be used is doubled. It might be thought that the fifty- 
two symbols thereby available in the English alphabet would be sufficient for 
the notation necessary in one section of any subject. But in the British Standard 
Codes of Practice CP.114 and 114.100 to 114.105 more than sixty symbols are 
given for reinforced concrete, and this number excludes symbols for such common 
quantities as effective depth, depth to the neutral axis, elastic modulus, tensile 
stress, area of tensile reinforcement, and moment of inertia. Twenty letters of 
the alphabet are used (some as capital and small letters), and some letters are 
used to denote two or three different quantities. Many of the symbols are the 
initial letters, and the comparatively few letters required is made possible by 
a restrained use of suffices, a device which can be very useful if not overdone. 
The notation in the B.S. codes does not differ greatly from that at one time 
suggested by the Institution of Structural Engineers or that contained in the 
report of the Joint Committee of the Royal Institute of British Architects issued 
in IgII. 

In these notes in December, 1950, we suggested that an international 
notation might be possible for prestressed concrete, and elsewhere in this number 
are given the views of some engineers who have taken an active part in the 
development of prestressed concrete. The general opinion seems to be that, 
although an international notation is desirable, it is not possible to establish 
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one, but that it should be practicable to establish one notation for the English- 
speaking countries and one for other countries. In the United States of America 
and in Great Britain standard notations for prestressed concrete are in prepara- 
tion, and it will be a great pity if the compilers cannot ensure that these are 
the same. In spite of a possible prior claim for the language of the country 
in which a science is developed, and the desire in each country for a notation 
based on its own language, there seem to be good reasons why the English 
language should be the basis of all notations. One reason is that, so far 
as can be seen at present, the English language is likely to be most used by 
scientists for many years ahead because there are more scientists in the 
English-speaking parts of the world than in any country where another language 
is spoken. The publication of many specialist books is impossible in a small 
country whose language is little used elsewhere, because the demand for a work 
in that language would be too small to make publication possible at a reasonable 
price. Sweden and Denmark are countries with small populations and languages 
of their own, and in both these countries some books on specialist subjects are 
printed in the English language. So many important works are printed first 
in the English language that it is already essential for a scientist in a country 
with a different language to be able to read the English language, so that the 
general use of symbols based on English would be no hardship to him. Another 
reason, and an important if selfish one, is the general dislike of the Briton— 
and we believe of the American—of learning another language. The Americans 
have made many changes in the English language, so much so that we are often 
hard put to it to understand the meanings of some of the new—often forceful 
and sometimes useful—words invented across the Atlantic. But in spite of these 
difficulties, in spite even of p.s.i. and other contractions which the present 
generation of engineers in Britain will never be happy about, the languages are 
the same. It would, we believe, be a most useful beginning if the notations for 
prestressed concrete now being prepared here and in the U.S.A. could be the 
same. Its value would be so obvious in all countries that it might lead to 
international notations. 

Although an approximation to the initial-letter system might be conveni- 
ently standardised for a national notation, prejudices are met in attempting 
to write an international notation, since words of the same meaning in different 
languages rarely have the same initial letter. When, however, children in Great 
Britain can remember that L stands for one sort of pound and lb. for another 
sort of pound and that dstands for pence, and young people learn shorthand in 
which no character is anything like a letter of the alphabet, we see no reason why 
a British or American engineer should not be able to memorise b for concrete, 
or a French engineer s for effort tranchant, or a German engineer a for Stahl, if 
an international notation were produced in which the initial letters of words in 
several languages were used. Aids to memory become ridiculous when k is 
used to stand for coefficient, as is done in some British notations. The recent 
adoption of an international classification of technical bibliographical refer- 
ences shows what can be done in even so wide a sphere as literature, and 
international symbols are used in chemistry. 
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GLEN AFFRIC HYDRO-ELECTRIC 


WORKS. 


The Glen Affric Hydro-Electric Works.—I. 


THE principal permanent works in con- 
nection with the hydro-electric station 
now in course of construction for the 
North of Scotland Hydro-Electric Board 
at Glen Affric, in the north-west of Scot- 
land, are a concrete dam nearly half a 
mile long at Loch Mullardoch, a tunnel 
about 3} miles long connecting Loch 
Mullardoch to Loch Benevean in Glen 
Affric, a concrete dam about 500 ft. long 
at Loch Benevean, and a tunnel about 
3+ miles long from Loch Benevean to the 
generating station at Fasnakyle. There 
THE 

The purpose of the Mullardoch dam is 
to raise the level of the water in Loch 
Mullardoch by about 110 ft., and conse- 
quently cause this loch to combine with 
Loch Lungard. The reservoir so formed 
will act as a feeder to the reservoir formed 
by the Benevean dam which raises the 


Fig. 1. 
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is a deep surge shaft in the Benevean- 
Fasnakyle tunnel, numerous ancillary 
works including roads, and extensive 
temporary works such as the main camp 
and diesel-generating station at Cannich. 
The consulting engineers for the civil 
engineering works are Sir William Hal- 
crow & Partners, and the consulting 


architects are Messrs. James Shearer & 
The principal contractors for 
engineering work described 
John 


Annand. 
the civil 
in the following are 
Cochrane & Sons, Ltd. 


Messrs. 


MULLARDOCH AND BENEVEAN DAMS. 


water in Loch Benevean by about 30 ft. 
The difference between the levels of the 
water behind the two dams will be 82 ft. 
Both dams are gravity structures of plain 
concrete. 

The Mullardoch dam (Figs. 1, 4, and 
5) is 2385 ft. long and about roo ft. 


Mullardoch Dam: Southern Section in Course of Construction. 
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Fig. 4.—Mullardoch Dam : 


thick at the widest part, and the greatest 
height is 142 ft. It contains about 
300,000 cu. yd. of concrete and is being 
constructed in fifty-three blocks each 
45 ft. long. An island divides the dam 
into two parts (Fig. 5), the northern 
section being the first to be constructed. 

The Benevean dam (Figs. 2, 3, and 6 
to g) is about 516 ft. long and about 8o ft. 
thick at the widest part (Section BB, 
Fig. 7); the greatest height is 106 ft. 
The dam contains about 54,000 cu. yd. 
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‘ 
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Typical Cross Section (non-spill). 


of concrete. It was built in fourteen 
blocks, nine of which are each 45 ft. long. 


Foundations and Drainage. 


On the sites of both dams the rock is 
generally mica schist and the amounts 
excavated exceed 113,000 cu. yd. at 
Mullardoch and 20,000 cu. yd. at Bene- 
vean. The excavation for the base of the 
dams is taken down at least 4 ft. into 
sound rock, and is sloped at 1 in 24 
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towards the cut-off trench, which is 
under the upstream toe of each of the 
dams and has a least width of 5 ft. 
Along the downstream edge of the trench 
there is a_ longitudinal hand-packed 
rubble-drain, 3 ft. wide and 2 ft. deep, 
from which 3 in. diameter pressure relief 
vents (two in each block) extend vertically 
to channels in the inspection galleries and 
from thence to the top of the dam. The 
channels connect to 6-in. pipes, fitted with 
flap valves, that drain into the stilling 
pools. Other drains are provided below 
the apron of the stilling-pool and at the 
retaining walls as shown in Fig. 3 

Before concrete was deposited in the 
foundation, preliminary grouting of the 
rock to a depth of ro ft. was done at a 
pressure of 10 lb. per square inch. The 
secondary grouting extends to a depth of 
40 ft., the pressure being the equivalent 
of 1} times the static water head from 
flood level to the bottom of the bore 
Additional grouting was done in the river 
bed and on the south bank where the rock 
is deeply fissured. Holes were drilled to 
a depth of 103 ft. below the cut-off trench 
and grout forced in at pressures up to 
160 lb. per square inch. 


sacrele 
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a. 2" per block 
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Fig. 7.—Benevean Dam : 
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Design. 


The greatest calculated pressure on the 
rock foundation is 8-7 tons per square 
foot. The dams are designed for a factor 
of safety of two against overturning. 
In addition to the cut-off wall, drainage, 
vents, and similar measures, the possi- 
bility of under-pressure is allowed for in 
the design by assuming an up-lifting force 
to act, the magnitude of the force varying 
from 50 per cent. of the static head at 
the upstream face to nothing at the 
downstream face. No allowance is made 
for the weight and pressure of water over 
the spillway or on the downstream face, 
and no increase in the hydrostatic pres- 
sure is assumed due to ice or waves. The 
hydraulic properties of the dams were 
studied on a model at the University of 
Aberdeen. 

The maximum compressive and shear- 
ing stresses in the facing and hearting 
concrete on a horizontal plane are respec- 
tively 135 lb. per square inch and 44 lb. 
per square inch. The principal stresses 
are generally entirely compressive and 
do not exceed 180 lb. per square inch. 
A nominal amount of reinforcement is 
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Cross Section at Scour Culvert. 
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placed around the scour culvert to resist 
possible local tensile stresses, but this 
precaution is considered unnecessary 
around the inspection galleries. 


Concrete. 


The volumetric proportions of the 
facing concrete (described as quality A 
on the accompanying drawings) is I : 4, 
and of the hearting concrete (quality B) 
is 1:7. The thickness of the facing on 
the downstream face is 12 in. and on the 
upstream face 2 ft. 3 in. at the top of the 
dam and increasing towards the bottom 
as shown in Figs. 4, 7, and 8. The 
materials in 1 cu. yd. of hearting concrete 
in the Benevean dam are Io cu. ft. of 
24-in. to 14-in. crushed rock, 13} cu. ft. 
of 14-in. to *%-in. crushed rock, 11} cu. ft. 
of river sand, and 375 lb. of Portland 
cement. The concrete is consolidated by 
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Fig. 8.—Benevean Dam : 
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the water- 
The coarse 


immersion vibrators, and 
cement ratio is about 0°57 
aggregate is fine-grained mica schist 
excavated from the tunnels. At Mullar- 
doch the coarse aggregate is prepared at 
Cozac quarry, } mile from the site, and is 
brought by overhead-ropeway to storage 
bins near the batching plant. At both 
sites the aggregates are measured by 
volume and the cement by weight. At 
Benevean the cement is stored in a shed 
of 1000 tons capacity; it is emptied 
from the bags by hand and transported 
by a screw-conveyor to the batching 
plant. 

The concrete at Benevean dam is 
mixed in two 1-cu.-yd. mixers. In cold 
weather the aggregates and mixing water 
were heated, and straw mattresses, below 
which were steam pipes, were laid over 
the newly-placed concrete. In the largest 
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Cross Section at Spill-way. 
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Fig. 9.—Benevean Dam : 


blocks 500 cu. yd. of concrete have been 
placed daily in the summer, and 2500 
cu. yd. have been placed in a week. In 
good weather an average quantity of 1000 
cu. yd. was placed weekly. 

Gauges are fixed in the inspection 
galleries to give direct measurement of the 
relative movements of adjacent blocks 
due to contraction. Gauges to record 


horizontal deflection are also provided. 


Heat of Hydration of Cement. 


In the parts of the dams constructed 
first, low-heat Portland cement comply- 
ing with B.S. No. 1370 (1947) was used 
and was brought in bags by boat from 
Kent to Inverness, and thence about 
30 miles by lorries to the sites. Ordinary 
Portland cement is now being used as it 
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Upstream Face at Scour Channel. 


is considered that the advantages of low- 
heat Portland cement do not justify the 
extra cost. In the Benevean dam 
26 thermometers are embedded in the 
concrete and the leads from the thermo- 
meters are brought to a recording instru- 
ment in the inspection gallery. The 
records show that the rise in temperature 
of low-heat cement concrete placed in 
lifts 4 ft. deep is about 24 deg. F. after 
24 hours, and 17 deg. F. after five days 
if four days elapse before the next lift of 
concrete is placed on the concrete under 
observation, or 28 deg. F. if three days 
elapse. If ordinary Portland cement is 
used the rises in temperature are greater 
by about 10 deg. F. As a result of these 
observations and of tests made at the 
laboratory on the Mullardoch site, the 
interval before any concrete is covered by 
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Fig. 10. 


other concrete is three days in normal 
weather, and in hot weather up to seven 
davs 


Construction. 


Concreting commenced at Benevean 
dam in April, 1949, and is expected to 
be completed early this year. Figs. 2 and 
9 show the work in the autumn of 1950 
Fig. 10 shows the construction at an earlier 
date 
Che plant used for the construction of 
Benevean dam includes three cranes 
mounted on two parallel gantries on the 
E—I] 
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Contraction Joint. 


downstream side of the dam (Fig. 2) 
The crane at the southern end of the dam 
is a fixed 1o-tons oil-fired steam derrick 
crane having a jib of 120 ft the other 
two are 5-tons travelling derrick cranes, 
one of which has a 120-ft. jib and the 
other a 100-ft. jib. Concrete is brought 
in a 2-cu.-yd. bottom-opening skip on 
cradle-wagons drawn by diesel locomo- 
tives on tracks laid on a Bailey bridge 
parallel to the dam: Each cradle-wagon 
can take two skips so that the crane can 
deposit an empty skip on the wagon 
before lifting off the full skip (Fig. 9) 
The top of each lift of concrete slopes 
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Fig. 11.- 


downwards at I in 24 towards the up- 
stream face of the dam and is formed in 
6 in. steps. The surface of the concrete 
is brushed by a wire brush and cleaned 
by a jet of compressed air before being 
covered by new concrete. Each deposit 
of concrete breaks joint with adjacent 
deposits except at the ends of the blocks 
(Fig. 10) where keyed contraction joints 
and a copper seal are provided (Fig. 11). 
The seal extends into the cut-off wall but 
the keys finish a short distance above the 
general level of the foundation 

Panels of timber shuttering (Fig. 9) 
with vertical battens and supported on 
bolts embedded in the concrete previously 
placed were used. On the sloping down- 
stream face, the bolts were later used to 
support planks from which the men rub- 
bing down the face worked. 

The method of construction of Mullar- 


Construction Joints in Dams. 


doch dam is similar to that of Benevean 
dam. Concreting commenced in March, 
1949, and it is expected that the struc- 
ture, includjng the hydraulic equipment, 
will be completed this year. Fig. 1 
shows the dam in the autumn of 1950, 
when the northern section was nearly 
complete and the southern section was in 
course of construction; the successive 
stages of the work, namely, excavation 
of cut-off trench, construction of the main 
blocks, and completed structure, are 
shown. The river was diverted to the 
south side of the island while excavation 
and construction of the lower part of the 
northern section of the dam proceeded. 
A Bailey bridge (Fig. 1) parallel to the 
downstream side of the dam provides a 
track for the locomotive-drawn skips of 
concrete which are lifted by one of the 
derrick cranes. 


(To be concluded.) 
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TORSIONAL STRENGTH OF CONCRETE BEAMS. 


Tests of the Torsional Strength and 
Deformation of Rectangular Reinforced 
Concrete Beams. 


By HENRY J. COWAN, M.Sc., A.M.I.Struct.E. 
(UNIVERSITY OF SHEFFIELD) 
Tests on the strength and deformation of rectangular reinforced concrete beams 
subjected to torsion were made on a plain concrete beam, a beam reinforced 
with a longitudinal bar in each corner, and three beams provided with shear 
reinforcement of different pitch. The angle of twist and the maximum stress 
in the shear reinforcement were measured. Generally the agreement between 
results computed by the elastic theory and determined by experiment were good 
below the elastic limit. The ultimate torsional moments of resistance of the 
beams were compared with the maximum permissible moments based on the 
British Standard Code CP. 114 (1948) and the American code. The B.S. 
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Fig. 1.—Dimensions of Test Beams. 


code appears to be unduly conservative, the factor of safety increasing as the 
percentage of shear reinforcement decreases. The American code gives an almost 
constant factor of safety of three against failure under rapid loading, which 
conforms to the results obtained elsewhere from experiments on the shearing 
strength of reinforced concrete beams. 

If the common assumption that the shear reinforcement resists the whole 
of the diagonal tensile forces when the permissible shearing stress in the concrete 
is exceeded is correct, the torsional strength of beams with small percentages 
of torsional shear reinforcement is dependent on the tensile stresses in the shear 
reinforcement only.) In the case of beams with large percentages of shear 
reinforcement the possibility of failure of bond or of failure of the concrete in 
diagonal compression must be considered. Although many investigations of the 
torsional strength of reinforced concrete have been made, there is no record that 
the stresses in the reinforcement have been measured. One object of the tests 
described in this article is therefore to provide information on the stresses in 
the torsional shear reinforcement. As pure torsion is rare in a reinforced concrete 
structure, a bending moment was applied to the beams before testing them to 
destruction in torsion so as to produce the formation of cracks which may be 
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ELEVATION <i SECTION A.A 
THE TORSIONAL MOMENT ACTING ON THE BEAM: My=WXR. 
Fig. 2.—Torsion Machine. 


expected due to bending under the working load, and thus attain as closely as 
possible the conditions of an actual structure. 


Test Beams and Arrangement of Test. 

The beams were 6 in. wide, 10 in. deep, and g ft. 9 in. long. Four beams 
A, B, C, and D were each reinforced with four 2-in. mild steel bars (Fig. 1) having 
a yield-point stress of 42,400 lb. per square inch, a tensile strength of 64,700 lb. 
per square inch, and an elastic modulus of 29 x 10* Ib. per square inch. In 
addition, shear reinforcement in the form of continuous binding inclined at 45 deg. 
to the axis of the beam was provided in beams B, C, and D. The bending of 
continuous binding may be difficult, and vertical stirrups are therefore more 
likely to be used in practice. The two types of shear reinforcement, however, 
are similar in principle, but, since continuous binding at 45 deg. follows the lines 
of the principal tensile stress in pure torsion, its use simplifies comparison between 
experimental and theoretical results. For ease of bending the continuous binding 
was soft #-in. wire having a yield stress of 28,000 lb. per square inch, a tensile 
strength of 46,600 lb. per square inch, and an elastic modulus of 25-1 x 108 Ib. 
per square inch. Nine wires were used for the continuous binding for beam B, 
twelve for beam C, and 18 for beam D, the pitch being 3 in., 2} in., and r} in. 
respectively. The percentage of continuous binding was therefore 0-41 in beam B, 
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Fig. 3.—Testing Machine. 
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0-61 in C, and o-81 in D. The percentage of longitudinal bars was 2-04 in beams 
A, B, C, and D. 

The plain concrete beam X was tested to determine the modulus of rigidity 
of the concrete. 

The volumetric proportions of the concrete in all the beams was 1: 1}: 3. 
Rapid-hardening Portland cement, river sand, and }-in. graded Derbyshire lime- 
stone were used. The moulds were vibrated during casting, and the beams cured 
under wet sacks for seven days. The tests were made 35 days after casting. 
The mean crushing strength of 4-in. cubes was 4230 lb. per square inch. 

The beam to be tested was supported on two set-screws (S) as in Fig. 2. 
One end (F) of the beam was clamped, and the other end (B) twisted by a torsion 


Fig. 4.—Tensometers for Measuring the Strain in Shear Reinforcement. 


bracket the weight of which was neutralised by a counterweight (C). The beam 
was therefore subjected to pure torsion, except for a negligible bending moment 
due to its own weight. The load was cast-iron weights. The loading capacity 
of the machine was 76,000 in.-lb. In the first series of tests each beam was 
tested in torsion within the elastic range, unloaded, and subjected to bending 
(Fig. 3) for 24 hours. In the second series it was again tested in torsion until 
failure. The angle of twist was measured by scale and mirror. The strain in the 
continuous binding at the point of maximum strain (the middle of the longer 
sides) was measured on two wires with two Huggenberger tensometers (Fig. 4), 
small holes being made in the concrete to expose the wire. The readings of the two 
instruments were very close throughout the tests. 


Results of the Tests. 

The relation between the torsional moment, M7, and the angle of twist per 
unit length, 6, is shown in Fig. 5. The curves depict three states, namely, (i) an 
elastic state, where the angle of twist under rapid loading bears parabolic relation 
to the torsional moment and the rate of creep is low; (ii) a state in which the 
distortion is mainly plastic ; and (iii) a short transitional state. Beams X and A, 
which had no shear reinforcement, did not show a plastic state. The ultimate 
torsional moment of resistance and the limit of the elastic state are given in 
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Fig. 5. The ultimate torsional moment of resistance of beam D, which had the 


greatest percentage of shear reinforcement, exceeded the capacity of the testing 
apparatus. 


If — is plotted against 6, as in Fig. 5, a straight line is obtained and for 


these tests the secant modulus of rigidity G under rapid loading is Gy(t — K®6), 
where G, is the tangent modulus of rigidity at no load, and K is a constant 
depending among other things on the quantity of continuous binding. If the 
value of K derived from the second series of tests is compared with the number 
of turns of the continuous binding, as in Fig. 6, it is seen that as the amount of 
binding increases so K decreases, and G at large loads increases accordingly, 
which has the effect at large loads of increasing the torsional stiffness of beams 
with closely-spaced continuous binding. 

The equations for computing the theoretical torsional stiffness are given 
briefly in the appendix. From the tests it was found that the longitudinal 
reinforcement increased the torsional stiffness at no load by 18 per cent., which 
is within 1 per cent. of the value calculated by the elastic theory. The continuous 
binding did not result in further increase of the torsional stiffness at no load, 
whereas increases ranging from 2 per cent. to 4 per cent., depending on the pitch 
of the binding, are obtained from the elastic theory. This suggests that the 
stiffening effect of the binding is not brought into action until the concrete 
cracks. 

The relation between the torsional moment M, and the maximum stress /, 
in the continuous binding is shown in Fig. 7. The stress /, is much less than the 
yield-point stress at the limit of the elastic state, but the wire yielded at the 
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centre of the longer sides before the ultimate torsional moment was applied. 
This result was confirmed when pieces of wire cut from the beams after failure 
and tested in tension showed a higher yield-point stress. None of the reinforce- 
ment bars or wires was broken at failure. There is, however, no definite evidence 
to show that the beam failed as a result of the yielding of the torsional shear 
reinforcement, and the writer thinks that yielding of the continuous binding 
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Fig. 6.—Variation of K with the Quantity of Continuous Binding. 
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was due to the large distortions occurring at failure, and that failure was the 
result of a breakdown of bond or of the disintegration of the concrete. The 
beams with continuous binding failed with a continuous crack following the 
direction of the principle tensile stresses (Fig. 8). The crack started in the middle 
of one of the longer sides as was expected from theory. 

The relation between the angle of twist, 9, per unit length and the maximum 
stress f, in the continuous binding is shown in Fig. 9. Within the elastic state 
the theoretical stress ") in the continuous binding at the middle of one of the 


: . yb. — : _— , 
longer sides is ~E,6, where E, is the elastic modulus of the binding wire, b and 


d are the width and depth of the cage of binding (Fig. 1), and y is a constant 


‘ ‘ ; . y . d &7 
depending on the ratio of d to } as given by St. Venant. For - 
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Fig. 8.—Developed Surface of Beam B after Failure, Showing Cracks. 
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: ‘ ’ d : 
y 1s ISI. (Other values are: =I, y = 1°35; ; = 2:0, y = 1°30; 
} ) ) 


y =1-97.) Fig. 9 shows that the straight-line relationship applies up to the 
limit of the elastic state, the slope of the lines for beams B and D being within 
5 per cent. of the theoretical value, and for beam C 12-5 per cent. greater than 
the theoretical value ; no explanation for this discrepancy has been found. 


Factor of Safety against Failure. 


If it is assumed that the behaviour of the steel and concrete conforms to 
Hooke’s law within the range of the permissible stresses, and that tensile stresses 
are resisted by reinforcement, it can be shown “) that the maximum permissible 
torsional moment for a rectangular reinforced concrete beam is given by 


_ bdA LAV 2.8in (py + 45 deg.) 
p 


where A, is the cross-sectional area of one bar or wire of the torsional shear 
reinforcement, ~ and y are the pitch and inclination of the shear reinforcement 
to the axis of the beam (Fig. 1), ¢ is the maximum permissible tensile stress in 
the shear reinforcement, and / is a constant depending on the ratio of d to b 
and has the following values: 


M, = (1) 


1°50 2:00 


1°60 1-6! 


The factor of safety, F,, is the ratio of the ultimate torsional moment to 
the maximum permissible torsional moment. The factor F,, which is the ratio 
of the torsional moment at the limit of the elastic state to the maximum per- 
missible torsional moment, is also of interest. Values of F, and F, are given 
in Table 1. The maximum permissible tensile stress in the shear reinforcement 
is assumed to be half.the yield stress of the wire. These factors are large and 
are not constant, but increase as the percentage of shear reinforcement decreases 


TABLE I.—FAacToRS OF SAFETY AGAINST FAILURE. 


Diagonal tension resisted partly 
by concrete and partly by 
reinforcement 


Diagonal tension resisted by 
Percentage of reinforcement only 
Beam continuous 
binding 


F, F, 


In accordance with the Code (1947) of the American Concrete Institute shear 
reinforcement is provided to resist the difference between the shearing force and 
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the maximum permissible shearing resistance of the concrete. If concrete is 
assumed to be elastic, the maximum permissible torsional moment for a rectangular 
plain concrete beam “ is «B*Ds, where B and D are the width and depth of the 
section (Fig. 1), s is the maximum permissible shearing stress in the concrete, 
and « is a constant depending on the ratio of D to B. Values of « given by 
St. Venant are: =1'0, « = 0208; D “— o 16 (Fig. 
B B 6 
D 


B 


D 
2,a= 0246; and = 3, « = 0267. 


B 
Inserting the term «B*Ds in equation (1), 
M, = «aB*Ds + ba A fA eee 45 deg.) 


The factors F, and F,, in the last two columns of Table I are computed from 
equation (2), assuming s to be one-thirtieth of the cube crushing strength. 

From a comparison of the factors in Table I, it appears that the assumption 
made in the American code, in spite of theoretical objections, is a better basis 
for the design of torsional shear reinforcement than that made in British practice. 
It should also be noted that investigation of the shearing strength of reinforced 
concrete beams, notably at the University of Illinois “ and the University of 
Leeds, “) leads to the same conclusion. 

The tests described were made at the University of Manchester by the writer 
and Mr. Robert Barnes, B.Sc., under the supervision of the late Eric Jones, M.Sc. 


APPENDIX 


THE TORSIONAL STIFFNESS OF RECTANGULAR REINFORCED 
CONCRETE MEMBERS. 

The notation in the theoretical consideration that follows is the same as in the 
article. 

Within the elastic range, the torsional resistance Myp of a rectangular plain 
concrete member is given ® by 

BB*DG.6 , F : ; - . & 

where # is a constant depending on the ratio of D to B, and as given by St. Venant 


aS; 


D 
B 1-00 1°20 1-40 1°60 2°00 " 3,00 


B O-l4 O-17 O19 0-20 . 0°23 “28 0°26 
Allowing for the concrete displaced by the longitudinal bars, the additional 


torsional resistance moment M7, due to four reinforcing bars with co-ordinates 
b’ d’ i 
t >, +=) (Fig. 1), is given by 


G. 
2A 1 -& Vigsed’ + qyzb’) ; ; , - (4) 


where A, is the area of one bar of the longitudinal reinforcement, G, is the modulus 
of rigidity of the longitudinal reinforcement, and g,, and Jyz are the component shearing 
stresses at the centre of the longitudinal bar in the xz- and yz-planes. Using St. 
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Venant’s theory for a homogeneous rectangular section ” as a first approximation, 


(au dw : 4 
wnt ol5 az) caly * Ord, 2% 


in = G(ge + 3) - cal 


where u, v, and w are small displacements in the directions x, y, and z, and ¢ is the 
torsional function for the rectangular section, which is in the form of an infinite 


? C) C) ; si 
series.4) The values of 4 and 4 are obtained with sufficient accuracy by taking 
the first term of the series, which reduces to 
a 
8B? sinh B 
s 
a* aD 
cosh oR 


Neglecting the reduction in the volume of the concrete due to the provision of 
the binding, the additional torsional resistance moment Mrs due to continuous 
binding inclined at 45 deg. to the axis of the beam is given by “’ 

A,Etb*d 


pv2 
where £ is a constant depending only on the ratio of d to b, and has the following 
values : 


d 
F *2c 1°40 1-60 ‘ 2°50 3°00 
ul] 


(5) 


4 “8 0°66 0°69 . ; 0-80 0°83 


ve L 
The torsional stiffness of a plain concrete beam is Mrp,, where L is the length 


of the beam. The torsional stiffness of a concrete beam with longitudinal reinforce- 


ment is therefore (M7p + M7,z) 9 


The torsional stiffness of a concrete beam with 


longitudinal reinforcement and continuous binding is (Mrp + Mrz, + Mrs) @° pro- 


vided that the cover of concrete over the continuous binding is intact. Mrp, Mrz, 
and My7s are obtained from expressions (3), (4), and (5) respectively. In the case 
of a large or sustained load the torsional stiffness is reduced to 


si 
(Mrp + Mri + Mrs — Mr)g. 


where M7, is a term allowing for the reduction in the cross-sectional area of the concrete 
due to the cracking of the cover ™. 
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Book Reviews. 


“Civil Engineering Handbook."’ 
Urquhart. Third Edition. 
Publishing Co., Ltd 1950. Price 728. 6d.) 


Tuts American reference book of 1000 
pages is divided into ten sections of about 
equal length dealing with surveying ; 
railways, roads, and airports; strength 
of materials and elementary theory of 
structures; hydraulics; framed struc- 
tures ; structural steelwork ; cement and 
concrete ; foundations ; sewers and sew- 
age disposal; and water supply. Tun- 
nels, docks, wharves, and jetties are not 
dealt with except that there is a passing 
reference relating to piles in marine struc- 
tures. Concrete dams are not fully con- 
sidered despite the numerous entries in 
the index under this heading. The sec- 
tion on cement, aggregates, and propor- 
tioning, which is based on American 
standards, has been rewritten since the 
publication of the first edition in 1934, 
and is done well. The treatment of 
reinforced concrete has been revised in 
accordance with the latest American 
codes. Short mention only is made of 
plastic theories and prestressed concrete. 
The inclusion of sketches would improve 
the descriptions of joints and _ hinges. 
Fixed arches are dealt with in six pages, 
the treatment being confined to special 
cases. The absence of numerical ex- 
amples may not detract from the value 
of this and some other sections if the 
reader has some knowledge of the subject. 


Edited by L. ¢ 
(London McGraw-Hill 


* Design of Concrete Mixes.’ 16 pages 


(London : 
His Majesty's Stationery Office. 


Price 6d.) 
THE second edition of Road Note No. 4 
of the Road Research Laboratory of the 
Department of Scientific and Industrial 
Research contains additional matter 
and examples relating to proportioning 
materials for concrete when rounded, 
irregular, or angular coarse aggregate and 
natural sand are used. Reference is also 
made to the use of aggregates of large 
size and to water absorbed by aggregates. 


1950. 


** Die Neue Theorie des Stahibetons.”’ 
Third Edition. (Vienna 
Price 15.08 schillings.) 

Tuts book of 135 pages gives further 

development of the theory of reinforced 

concrete based on the behaviour of the 
material in the plastic range preceding 


By R. Saliger. 


Franz Deuticke. 1950. 


failure, of which the author is a leading 
exponent. The theory, which is applied 
to beams (including the effect of shearing 
force), columns, and members subjected 
to bending combined with direct forces, 
is based on tests. Design is based on the 
strengths of the materials and the factor 
of safety required, utilising to advantage 
the strength of the materials without 
reducing the factor of safety. More atten- 
tion is given to the method of construc- 
tion, which is often neglected In the 
case of beams having an average amount 
of reinforcement, load-carrying capacity is 
determined by the yield-point of the steel 
and the compressive strength of the con- 
crete. In heavily-reinforced beams, the 
reinforcement does not reach the plastic 
stage before failure of the beam, but in 
lightly reinforced beams the stress in the 
reinforcement may considerably exceed 
the yield-point stress. 


“Der Kunststrassenbau."’ By A. Speck. (Berlin: 

Wilhelm Ernst & Sohn. 1950. Price 8.50 D.M.) 
A PRINCIPAL purpose of this short his- 
torical survey (in the German language) 
of road construction is to enable engineers 
to draw lessons for future design from 
past works. The most instructive chapter 
is probably that which deals with the 
period from 1900 to the present. Modern 
types of surfaces and methods of main- 
tenance are discussed, and the use of 
machines in road making is illustrated. 
Reference is made to the problem of 
planning roads and bridges to suit the 
surrounding country. Although contain- 
ing only 77 pages, the book contains much 
matter of great interest to road engineers. 
On German motor-roads the maximum 
gradients are 1 in 25 for flat country, 
1 in 16% for hilly country, and 1 in 123 
for mountainous country. The radii of 
vertical curves at summits are from 
16,400 ft. to 52,480 ft., and in valleys from 
3280 ft. to 16,400 ft. 


Books Received. 


**A.S.T.M. Standards on Cement (with related in- 
formation)— Specifications, Chemical Analysis, 
Physical Tests.’’ (American Society for Testing 
Materials, 1916 Race Street, Philadelphia 3, Pa. 


1950. 
Price 2 dollars.) 
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NOTATION FOR PRESTRESSED CONCRETE. 


Notation for Prestressed Concrete. 


In this journal for December, 1950, it was 
suggested that it would be advantageous 
if a notation for prestressed concrete 
could be produced which would be accept- 
able throughout the world, “‘ so that in 
the use of symbols at least we shall all 
write the same language.’” We have 
received the following comments on this 
suggestion from engineers particularly 
interested in prestressed concrete. The 
subject is further discussed in our 
Editorial Notes in this number. 


From Monsieur E. Freyssinet. 
(PARIs.) 

While there are small differences in the 
notations employed in the different coun- 
tries of Continental Europe, and also small 
differences between the notations em- 
ployed in Great Britain and the U.S.A., 
there is a wide difference between the 
notations on the Continent as a whole 
and those of the English-speaking world. 
It will therefore probably be very difficult 
to find a system of notation for prestressed 
concrete acceptable in every country. 

It would be a pity, however, if different 
systems of notation for prestressed concrete 
were allowed to develop in the different 
English-speaking countries. For example, 
it is regrettable that there is no liaison 
between the American Concrete Institute 
that is at present considering a proposed 
standard list of symbols for use in the 
design of prestressed concrete and the 
committee that is doing the same thing 
in Great Britain. 


From Professor Gustave Magnel. 
(GHENT.) 


In my opinion it is very desirable that 
an international standard notation should 
be developed for prestressed concrete. 
However, I think that it would be better 
to have two standard notations, namely, 
one for the English-speaking world and 
the other for countries using Latin 
languages. For example, in the English 
language the basic material is called 

concrete,’’ the first letter of which is c, 
and in the Latin languages it is called 
*‘ beton,”’ the first letter of which is b; 
similarly we have the words “ steel ’’ (s) 
and “ acier’’ (a); also “ shearing force ’ 
(s) and “‘ effort tranchant ’’ (T). It seems 
that it would be impossible to get a single 
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notation satisfactory for all languages. 
Naturally, I prefer the notations used in 
my books on prestressed concrete pub- 
lished in the English and French languages. 
Although I am in favour of standard 
notations, I think that the time has not 
come when standard specifications should 
be set up for prestressed concrete. At 
this stage a standard specification would 
be a brake on its development. Complete 
freedom should be left to designers for 
some time, but it is important that the 
designers should be experienced specialists 
who are conscious of their responsibility 
in using a new method of construction. 


From Dr. Pierre Lardy. 
(ZURICH.) 


I believe that it is now quite impossible 
to put forward a notation for prestressed 
concrete that would be accepted through- 
out the world. It is, indeed, not even 
possible to produce an international nota- 
tion for the main branches of engineering 
science. I therefore think that there is no 
reason to introduce a new notation for a 
subject representing only a small part of 
the design of concrete 


From Monsieur Henry Lossier. 
(Paris.) 


In my opinion a unification of the 
notations used in different countries in the 
design of prestressed concrete would be 
valuable to engineers throughout the 
world. 


From Professor A. L. L. Baker. 
(LonpDon.) 


I agree that an international notation 
for. prestressed concrete is very desirable. 
The report now being prepared by the 
Institution of Structural Engineers will 
include a proposed notation which repre- 
sents a compromise between divergent 
opinions. 

My view is that the difference between 
prestressed and reinforced concrete has 
been over emphasised. The stretching of 
the steel relative to the concrete is merely 
a device to reduce the high strains which 
occur when steel is stressed up to, say, 
200,000 lb. per square inch. Much of the 
elaborate notation which has been used 
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NOTATION FOR PRESTRESSED CONCRETE. 


for prestressed concrete by many authors 
has only served to complicate matters. 
My own preference is for a few addi- 
tional symbols, and I suggest that it would 
be best to wait until the report of the 
Institution of Structural Engineers has 
been studied and discussed over a period 
of six or twelve months, when various 
opinions on the best approach to the 
problem of designing for working loads 
and ultimate loads will have been fairly 
widely considered. It will probably then 
begin to be agreed by the majority of 
engineers that the whole subject can be 
covered by one or two simple design 
procedures which require only a few 
additional symbols to those used in the 
design of reinforced concrete, and thus 
avoid complicating the subject by an 
unnecessarily elaborate notation. 


From Dr. P. W. Abeles. 
(LonDON.) 


In my view it would be impracticable 
to introduce an international standard 
notation for prestressed concrete, although 
this would be most desirable. In rein- 
forced concrete different notations are 
used in various countries; for example, 
stress in concrete is denoted by c in Great 
Britain, f, in the United States of America, 
R, in France, o, in Germany, and oy or 
R, in Italy, and there are many other 
cases where different symbols are used in 
different countries. 

This indicates the difficulties prevailing 
for ordinary reinforced concrete, for which 
there is a standard notation in each 
country. The problem is much more com- 
plicated with regard to prestressed con- 
crete, since each specialist has his own 
notation. In these circumstances it may 
be best to introduce a standard notation 
for prestressed concrete in Great Britain 
which may also be adopted in the United 
States of America. I discussed this ques- 
tion with Mr. C. Dobell, Vice-chairman of 
the American Committee on Prestressed 
Concrete, and we agreed that it would be 
most desirable if the same symbols relat- 
ing to prestressed concrete were used in 
both countries 

The question of a standard notation has 
been investigated by a sub-committee of 
the Committee for Prestressed Concrete of 
the Institution of Structural Engineers. 
This sub-committee prepared a draft 
about two years ago representing a com- 
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promise of various ideas, and all members 
agreed that a clear distinction should be 
made between the notations for steel and 
concrete stresses in a homogeneous section 
and those in a cracked section. The first 
report on prestressed concrete, including 
a proposed standard notation, is expected 
to appear in the near future. 

New design methods, as mentioned in 
your December, 1950, number, may be of 
theoretical interest, but from a practical 
point of view the position is very simple. 
At transfer of the prestress (that is when 
the force in the wires is transferred to the 
concrete) and at working load, the simple 
straight-line stress distribution of a homo- 
geneous section closely represents the 
stresses. Even if limited tensile stresses 
exceeding the modulus of rupture occur, 
this nominal stress distribution is still of 
value. At failure, prestressed concrete 
with bonded steel behaves similarly to 
ordinary reinforced concrete, the magni- 
tude of the prestressing force having 
little influence, particularly with under- 
reinforced sections, except where the 
compressive resistance is reduced. With 
non-bonded steel the ultimate resistance 
depends mainly on the magnitude of the 
initial stress in the tensioned steel (rather 
than on the tensile strength) and on the 
compressive resistance of the concrete and 
the distribution of the bending moment. 
There is therefore no need for new methods 
for the design of prestressed concrete. 
The required factor of safety based on 
conditions at failure determines the 
minimum required size of the compression 
flange and the entire tensile reinforcement, 
whereas the permissible stresses in the 
concrete at transfer and working load 
influence the magnitude of the section 
modulus and of the prestressing force 
required. Ignoring the conditions at 
failure, as advocated by some engineers, 
may be of no harm in certain cases, but 
may lead to an insufficient factor of safety 
in others, particularly when failure is due 
to failure of the concrete in compression. 


From Mr. Donovan Lee. 
(LoNDON.) 


The notation for prestressed concrete 
proposed by Mr. G. O. Kee, A.M. Inst.C.E., 
is, | think, worth considering as a standard 


notation. It seems inevitable that there 
will be some definite differences compared 
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with notations now in use for reinforced 
concrete, but it will be noted that the 
proposed notation does not differ much 
from that for reinforced concrete. This 
notation might be more acceptable from 
an international viewpoint than from a 
purely British one, since the use of f, and f, 
and V corresponds with American practice, 
though the use of m instead of m for the 
modular ratio seems unavoidable so long 
as m is in general use in Europe and n is 
used in reinforced concrete design to 
denote the depth to the neutral axis. 
This notation is admittedly a compromise, 
but possibly the main point in its favour 
is that nearly all of it is obvious to most 
engineers after reading it through once. 
Mr. Kee’s notation, insofar as it differs 
from the notation commonly used in the 
design of reinforced concrete in Britain, 
is as follows : 

A,, area of steel; y; and yp, distance to 
the centroidal axis from the top and 
bottom of the member respectively ; Z¢ 
and Z»,, modulus of section with reference 
to the top and bottom of the member 
respectively ; e, eccentricity of applied 
prestress from the centroidal axis; P, 
total applied prestress; /,, the stress in 
steel ; f; and fp, stresses in the concrete at 
the top and bottom respectively ; ff’ and 
fo’, stress in the top and bottom respec- 
tively after allowing for losses due to creep 
and shrinkage (it should be stated in words 
if f refers to prestress only, or to bending 
only due to dead load or live load, or any 
combination of loading) ; », ratio of pre- 
stressing force after losses to the force 
before losses; V, shearing force at the 
section considered; ¢, principal tensile 
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stress in the concrete ; Q,, first moment of 
area of concrete section beyond the point 
under consideration, taken about the 
centroidal axis. 

Suffixes “‘ eff.’’ and “ equiv.” are used 
to denote effective and equivalent sec- 
tions; for example, Jequiy. includes the 
equivalent area of the steel at the 
appropriate value of m. Symbols in 
common use (for example, / for span, K 
for stiffness, etc.) may be used, but other 
symbols should be explained, for example, 
M, for secondary moment. 


From Mr. J. Singleton-Green. 
(LonpDon.) 


The adoption of an international stan- 
dard notation for prestressed concrete 
would in my opinion be a real help to all 
interested in the subject. Years ago I 
tried, along with many others, to get an 
international standard for reinforced con- 
crete, but prejudices were too strong. 
The designer is at a great disadvantage 
when books and articles have different 
notations. 

Each author is inclined to think his own 
notation is the best. It does not matter 
a great deal which is chosen, so long as we 
have a standard. As chairman of the 
Prestressed Concrete Committee of the 
Institution of Structural Engineers, | 
suggest that the notation put forward by 
the Committee should be considered 
seriously. I do not mind if it is changed, 
so long as we can get agreement. I will 
gladly do anything I can to assist in 
getting an international standard notation 
at the earliest possible moment 
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CONSTRUCTION OF AN ARCH BRIDGE. (CONCRETE 


Construction of an Arch Bridge in Chile. 


THE centering and principal stages in the reinforced concrete tower 133 ft. high. 
construction of an open-spandrel fixed- The arch is a cellular slab 17 ft. wide and 
arch railway bridge of 218 ft. span over from 5 ft. 4 in. to 6 ft. 8 in. thick, and 
the river Chirre, Chile, are shown in Fig. 1 was cast in four symmetrical longitudinal 
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SECTION A-A 


Fig. 1.—Construction of Arch Slab. 


(reproduced from ‘ Engineering News- sections (Nos. I to IV in Fig. 1), each of 
Record ’’). The shuttering and centering which was concreted in short lengths in 
were of timber and were supported on the order numbered 1 to 6. As each 
timber trusses that spanned from the longitudinal section was completed, the 
sides of the gorge to a temporary central centering was used for the next section. 





B.S. CODE OF PRACTICE 1iSsis) 
FOR REINFORCED CONCRETE 
Explanatory Handbook now Available 





An “ Explanatory HANDBOOK ON THE British STANDARD CopE OF PRACTICE FOR THE 
STRUCTURAL UsE or NorMAL REINFORCED CONCRETE IN Buripincs ”, by W. L. Scott, M.Inst.C.E., 
W. H. Granvitte, C.B.E., D.Sc., M.Inst.C.E., and F. G. Taomas, Ph.D., B.Sc., M.Inst.C.E., is 
now ready. 

The work follows the same lines as the well-known Handbook on the D.S.1.R. Code by Scott and 
Glanville, and is indispensable to reinforced concrete designers. The Code is printed in its entirety. 
128 pages, 25 illustrations, 51 tables. 


Price 9s.; by post, 9s. 6d. In Canada and U.S.A., 2.10 dollars. 


CONCRETE PUBLICATIONS LIMITED 
14 DARTMOUTH STREET, LONDON, S.W.1, ENGLAND 
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RESIDENTIAL FLATS IN NORTH LONDON. 


Residential Flats in North London. 


At Woodberry Down Estate, Stoke 
Newington, four eight-story blocks of 
flats of monolithic reinforced concrete 
construction (Figs. 1 and 2) have been 
erected for the London County Council. 
Each block is 337 ft. long, 26 ft. 6 in. 
wide, and 76 ft. high to the underside of 
the hood at roof level, and contains eighty 
flats of various sizes. The structures 


The floors and flat roofs are designed 
for a superimposed load of 50 lb. per 
square foot, and the stairs and public 
balconies for too lb. per square foot. 
The working stresses are 18,000 Ib. per 
square inch in mild steel reinforcement 
in tension, 950 lb. per square inch in 
I: 2:4 concrete in compression due to 
bending, and 760 lb. per square inch in 


Fig. 1.—Residential Flats at Woodberry Down. 


comprise external load-carrying rein- 
forced concrete walls and an inner row 
of reinforced concrete columns. It was 
originally intended that these blocks 
should have a structural steel frame and 
brick walls, but prevailing conditions 
favoured construction in reinforced con- 
crete. The reinforced concrete work was 
designed by the contractors and is based 
on the plans and requirements of the 
Housing and Valuation Department of 
the London County Council under the 
direction of Mr. Cyril H. Walker, O.B.E., 
MC., F.R.LC.S., F.R.1.B.A., and the 
Housing Architect, Mr. Sydney Howard, 
L.R.1.B.A. 


F—February, 1951. 


I: 2:4 concrete in direct compression. 
A modular ratio of 15 is assumed. 

The foundation is clay, and the rein- 
forced concrete bases are generally strip 
footings under the walls and rectangular 
bases under the columns. A reinforced 
concrete raft (Fig. 3) occurs under each 
entrance. In the case of one block, 
where the clay was softer than elsewhere, 
a concrete raft, nowhere less than 5 ft. 
thick and without reinforcement, was laid 
over the site and was cast in chequer- 
board fashion in panels about 1o ft. 
square. The reinforced concrete 
were built on this raft. 

The external reinforced concrete walls 


bases 
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Fig. 2.—Residential Flats at Woodberry 


Reinforced Concrete in Raft at Entrance. 
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Fig. 4.—Panel Shutters and Frames 
for Forming Openings. 


are 10 in. thick up to the fifth floor and 
7 in. thick above this level. Slabs of 
wood-wool 1 in. thick are provided on 
the inner face of the external walls; the 
slabs were placed in the shuttering, and 
later rendered and plastered. A cement 
finish is applied to the outside of the 
walls. The floors are solid reinforced 
concrete slabs 6 in. thick spanning 
transversely and supported at the ends 
on the external walls and intermediately 
on a beam spanning longitudinally 
between the columns. The ceilings are 
finished with plaster and the floors are 
covered with composition. The roofs 
are flat and comprise a 6-in. reinforced 
concrete slab, plastered on the underside, 
and covered with 2-in. hollow clay-blocks, 
screeding laid to form a slope, and asphalt 

Above the first floor, each block is 
divided into three parts by two transverse 
vertical expansion joints. At the expan 
sion joint a double wall, each leaf of 
which is 6 in. thick, is formed. One leaf 
of the wall was constructed first and as 
soon as the shuttering was stripped, 
generally the day after casting, petroleum 
jelly wes applied ‘to the face of the green 
concrete and the other part of the wall 
was concreted. The petroleum jelly 
ensured that the two leaves did not 
stick together. The joint is sealed by 
U-shape copper strips placed near the 
external walls and filled with bitumen 
The copper strip is continued through 
the roof slab, where an additional seal is 
provided by a lead cap 


Fig. 5.— Shuttering for Columns and Party Walls. 
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RESIDENTIAL FLATS IN NORTH LONDON. 


Fig. 6.—Reinforcement in Columns 
and Walls. 


The walls were concreted in two lifts 
and were shuttered with panels of ply- 
wood (Fig. 4) held in position by vertical 
steel guides (Fig. 8). The commence- 
ment of the construction of walls and 
columns on the foundations is shown in 
Fig. 6. The shuttering for party walls 
and the internal columns is shown in 
Fig. 5. 

Plates of metal-faced plywood stiffened 
with longitudinal steel angles were used 
for the shuttering of the soffits of floor 
and roof slabs and balconies. The plates 
for the floor slabs are supported at one 
end on steel angles bolted temporarily to 
the inner face of the longitudinal external 
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Fig. 7.—Shuttering for Beams, and 
angle to support Slab Shuttering. 


walls, or on a similar angle bolted to 
the sides of the longitudinal reinforced 
concrete beam (Fig. 7). The other ends 
of the plates bear on an intermediate 
support provided by angles bolted to the 
sides of a temporary timber beam erected 
midway between the external wall and 
the longitudinal reinforced concrete beam. 

Construction of the first two blocks 
commenced in March 1947 and was com- 
pleted in March 1949. The other two 
blocks were commenced in August 1949. 
The average rate of progress of the re- 
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BALLAST, SAND, SHINGLE & 
Crushed Aggregate for Reinforced Concrete. 


WILLIAM BOYER & SONS, LTD. 


DELIVERED DIRECT TO ANY 
CONTRACT BY MOTOR LORRY, 


Quotations on Application. 
Telephone: Paddington 2024 (3 lines). 


Sand and Ballast Spectaliets, 
IRONGATE WHARF, 


PADDINGTON BASIN, W. 
MEMBERS OF B.S. @ A.T.A. 
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Prometo 


Suitable for 
the erection of :— 


Towers for Cable 
Conveyors. 

Elevator Houses. 

Ventilating Chimneys. 

Lining of Mine and 
similar Shafts. 

Water Towers. 

Pit Head Installations. 

Lighthouses. 

Multi-Story Flats. 


Silos for :— 


Grain. 

Silage. 
Dolomite. 
Coke. 

Coal. 

Crushed Stone. 
Cement. 

Soda. 

Sand. 

Crushed Glass. 
Iron Ore. 


A new method 
for Monolithic 


Reinforced Concrete Construction 


We are pleased to announce the completion of an Agree- 
ment with the Swedish Inventor, Civilingenjér Erik von 
Heidenstam, for the sole rights for the use and manu- 
facture of Prometo Equipment for Monolithic Rein- 
forced Concrete Construction in the United Kingdom. 


The chief advantages of this System are great economy 
in the use of constructional labour and a controlled rate 
of building considerably in excess of that achieved in 
the past by other methods, resulting in substantial 
Savings in overall cost. 


Consulting Engineers, Architects, Industrialists and other 
parties, who may be interested in further information, 
are invited to communicate with 


WILLIAM THORNTON & SONS LIMITED 


38 WELLINGTON ROAD 


LIVERPOOL 


Building and Civil Engineering Contractors 
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STEEL REINFORCING BARS 


“Stribar’’ Reinforcement is the backbone of multitudinous 


ferro-concrete structures. The “Stribar’’ service of ready- 
for-use reinforcement, cut to length and, if required, hooked 


and bent, is being maintained as far as present abnormal 





conditions permit. Deliveries from warehouse stocks in the 





London area cannot always be guaranteed, but by telephoning 


ts ue Sloane 4533 the latest position can always be ascertained. 








UNITED STRIP & BAR MILLS - THE ICKLES - SHEFFIELD 


Branch of The United Steel Companies Limited Telephcne : Sheffield 41011 - Rotherham 542! 
LONDON : 8-10 Grosvenor Gardens, $.W.f Telephone : Sloane 4533 
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Fig. 8.—Vertical Steel Shutter-guides, and Shuttering of Slabs. 


inforced concrete work was, during good is about /580,000. The contractors are 
weather, one story in ten to fifteen days. Messrs. Holland & Hannen and Cubitts, 
The estimated cost of the four blocks Ltd. 





STRONGER CONCRETE 
PNEUMATICALLY APPLIED... 


QUICKER AND CHEAPER 
BY THE 


PNEUMATIC 
CONCRETOR 


Air-applied concrete gives greater 
strength. It is absolutely impervious 
to moisture, and bonds so tightly as to 
act as an original part of the structure. 
The Pneumatic Concretor applies concrete by a a few of the features of this unit. Ideal for steel 
** shooting "’ action. Perfect density, greater strength, work, masonry, timber, against corrosion, salt 
minimum water content, and low cost application are water, chemicals, etc. Send for leaflet to-day. 


BOULDER EQUIPMENT LTD. 
18 HIGH STREET, BARNET, HERTS. PHONE: BARNET 4141 
*% CABLES: BOULDER, BARNET 





NEW METHOD OF PRESTRESSING CONCRETE Ci ONC RETE) 


A New Method of Prestressing Concrete. 
A NEW method of making prestressed and made by the new method, agreed 
concrete beams has been designed by Mr. almost exactly with calculated stresses 
K. P. Billner. Measured stresses on two The method, which is described in a 
test beams, each 12 in. by 24 in. by 30 ft. recent number of ‘“‘ Concrete ’’ (U.S.A.), 


Fig. 1.—Wire-anchoring Device for Prestressed Concrete. 





STEEL 


(Regd. design 


TRENCH No. 850839) 
SHEETING 


For the temporary lining of trenches and 

foundations. Prices and full particulars on 

application to:— 

DORMAN LONG & CO. LTD., SHEET DEPT. 
AYRTON WORKS, MIDDLESBROUGH 


London Office: Terminal House, 52 Grosvenor Gardens, S.W.1 


DORMAN LONG 


February, 1951. 








Feervary, 1951. CONCRETE AND CONSTRUCTIONAL ENGINEERING 


STEEL FORMS 


al 


ee 





Robert H. Matthew, A.R.1.B.A., 
ARCHITECT TO THE LONDON 
COUNTY COUNCIL 

Consulting Engineers : 


MESSRS. SCOTT & WILSON, 
M.1.inst.C.E. 


Main Contractors: 


MESSRS. HOLLAND & 
HANNEN AND CUBITTS LTD 


The photograph shows STEEL FORMS used in 
the construction of the South Bank Concert Hall 


A. A. BYRD AND COMPANY, LTD., 


210, Terminal House, Grosvenor Gardens, London, S.W.I. 
*"Phone : SLOane 5236 (2 lines) "Grams: Byrdicom, Phone, London 
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ADJUSTABLE 


TUBULAR 
STEEL PROPS 


FOR HIRE OR SALE 


The ideal Prop, simple, robust and 
fully adjustable. Made in two sizes. 





| 
CLOSED FULLY EXTENDED | WEIGHT 


6’ 0” 10° 3” | 56 Ibs. 


SCAFFOLDING (GREAT BRITAIN) LTD. 
MITCHAM, SURREY 


Telephone: MITCHAM 3400(i8 lines). "Grams: SCAFCO, MITCHAM 


Branches in the following Cities and Towns : 
ABERDEEN + BIRMINGHAM - BOURNEMOUTH 
BRIGHTON ~- BRISTOL - CAMBRIDGE - CAR- 
DIFF - DOVER - DUBLIN - DUNDEE - EDIN- 
BURGH -« EXETER - GLASGOW « HULL « LEEDS 
LIVERPOOL + MANCHESTER + NEWCASTLE 
NOTTINGHAM + OXFORD + PLYMOUTH 
PORTSMOUTH * SOUTHAMPTON -« STOKE-ON- 
TRENT + SWANSEA 
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(8 SRS ONA | NEW 
does not require anchorages, and }3-in. 
diameter wires are used. All the wires 
are stretched simultaneously. It is 
assumed that anchoring wires by bond to 
the concrete is impracticable for large wires 
The ends of the 32-in. wires are therefore 
formed into loops (Fig. 1) large enough to 
prevent excessive shearing forces being 
exerted on the concrete within the loops. 
Except at the loops, the wires are coated 
with asphalt or other material permitting 
the wires to slide after the concrete has 
hardened. 

High-strength concrete of low water- 
cement ratio, vibrated and vacuum- 
treated, is used. Compressive strengths 
of 8000 Ib. per squdre inch are obtained 
on cylinders. Before the beam is cast, 
a thin slotted metal partition is inserted 
transversely at the middle of the mould. 
Concrete is placed on both sides of the 
partition which, in effect, separates the 
beam into two parts connected only by 
the wires which pass through the slots 


METHOD OF PRESTRESSING 


CONCRETE. 


and extend from one end of the beam to 
the other. 

When the concrete attains a compres- 
sive strength of about 5000 lb. per square 
inch, the wires are stretched by pushing 
the two parts of the beam apart a distance 
equal to the elongation of the wires as 
determined by calculation. The partition, 
being now loose, is removed, and the gap 
between the two parts of the beam is filled 
with a I : 1 cement-sand mixture contain- 
ing rapid-hardening cement and enough 
calcium chloride to cause the grout to 
harden within a few hours. The jack 
that forced the two parts of the beam 
apart is then released and the beam 
becomes a single compressed member. 

The method can be used for slabs and 
rectangular beams, I-beams, and box 
girders. In the case of pipes or tanks, 
three partition plates are used. The pipe 
segments are pushed apart by the pressure 
of a bag, containing water under pressure, 
within the pipe. 








COPPER 


for expansion joints 


All Reinforced Concrete 


Engineers recognise the 
advantages of using copper 
strips for sealing joints in 
concrete work. Copper 
is ductile, will not crack 
under repeated bending, is 
non-corrosive and is un- 
affected by wet concrete. 
We specialise in the supply 
of perforated copper strips 
of all required lengths and 
widths for expansion joints, 
and shall be pleased to 
submit prices against de- 
tailed specification. 


ALEX J. CHEETHAM LTD. 


MANCHESTER 


FAILSWORTH - 
FAiLsworth 1115/6 


MORTON STREET - 
Telephone : 


STRIPS 
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MISCELLANEOUS. 


Effect of Calcium Chloride on 
Reinforcement. 


THe Report of the Building Research 
Board for the Year 1949 (H.M. Stationery 
Office: Price 3s.) states that the effect on 
reinforcement of the addition of calcium 
chloride to concrete has been examined 
for 1:6 mixtures with different depths 
of cover to the reinforcement for periods 
of exposure up to one year. So far the 
amount of corrosion is small, although 
there is more corrosion with thin than 
with thick covers and in concretes con- 
taining calcium chloride than in those 
without. 


Professional Announcement. 


Mr. Leslie Turner, B.Sc., M.Inst.C.E., 
has been joined in partnership by Mr. 
John M. G. Forsyth, B.Sc., A.M.Inst.C.E. 
The firm will practise under the name of 
Leslie Turner & Partners at 54 The Pave- 
ment, Grove Road, Sutton, Surrey. 





O.UAREP} 


for 100°|, 
WATERPROOF. 
CONCRETE 


SEND FOR 
DETAILS 


DAMP - PROOFING LTD. 


DEPTFORD Tel. TiDeway 1486-7 LONDON,S.E. | 


| 


FABRIC 
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(CONCRETE 


SOLRNSOR 
“MIXRITE” 


5/3; Concrete Mixer 





INITIAL 
OUTLAY 


Continuous 


OUTPUT 
20 /30 
cu. yds. 

per DAY. 


Completely enclosed al!-stee! machine cut internal gear 
and pinion (inspection cover). Non-rusting hand wheel 
Fully accessible engine housing. Power unit, 1} h.p. Petter 
air-cooled, or Lister water-cooled. Diesel radiator cooled. 
Electric motor drive if required 
Weight, 9} cwt. Width, 2 ft. 8 in 
5 ft. 2 in. to 5 ft. 6 in. Discharge, 2 ft 
Easy loading and discharge. Mixing Drum (heavy 
cast iron base, heavy gauge cone) pivots through 360 deg 
Mobile model “ MIXRITE ” 
Write for Folder MX/24. 


Length, 6 ft 
6 in. 


Height 


Trailer type also available. 


VERTICAL VIBRATION 


Cruciform table-top design ensures 
equal vibration over the entire area. 


ZERO-SLUMP MIXES efficiently consolidated 


YOO TSO 


“MAXIBRATER” 


Accommodates any precast work up to 1o0-ft. lengths 
Let us know your problems! 
A leading firm of Contractors and Precast Concrete 
Manufacturers in the Midlands has obtained the following 
results with our “* Maxibrater’’ vibrating tables 


Average compressive strength of 5,858 Ib. per square 
inch (and in some instances well over 8,000 Ib.), in 
weekly tests over 12 months (name on request). 


Write for Folder X /24. 


C. H. JOHNSON 
(Machinery) LTD. 


MX/X/24, Adewood Rd, Stockport | 





Write for details of our 
CONCRETE VIBRAT 
ING MACHINES: Tables 
Internal vibrators, Plat 
form vibrators, et« 


TERMS CAN BE 
ARRANGED 








For further details and full technical assistance, please telephone 
our nearest representative 

London Pollards 3133. Bristol Lulegate 277. Newvaatle- 

on-Tyne: 23810. Midlands: Sutton Coldfield 3045. Yorks 

Leeds 55165. Lancs.: Gatley 4404. North Wales & Shropshire 

Chester 22037. South Wales: Cardiff 44130. 
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A general view of the new coking plant at the East 
Greenwich Gasworks, designed and constructed by 
Messrs. Simon-Carves, Ltd., for the South Eastern Gas 
Board. All the structures shown are supported on 


Simplex Concrete Cast-in-Situ Piles. 


SIMPLEX GONGRETE PILES it. 


25 BRECHIN PLACE, 


SOUTH KENSINGTON, LONDON, 8S.W.7 
Telephone: Fremantle 0035-6 
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WINGET TECHNIQUES IN CONCRETE PRODUCTION 


Increasing output of 
pre-cast products to B.S. 
specifications, with Winget 

Weigh Batching Plant 


HIS 60 cu. yd. Winget Weigh Batching Plant is being 
operated by Tarmac Ltd., for the manufacture of their 
well-known “Vinculum” Concrete Products. The plant 
consists of: 
60 cu. yd. 4-compartment Bin with Central Cement 
Compartment. 
Manual Batching: 
Two Pan Mills, each 5 ft. 6 in. diameter. 
30 ft. Winget Patent Boom Scraper, handling aggregate 
from Stock Pile to Elevator. 
Feed Hopper with Elevator and 70 ton Bulk Cement 
Storage Bin. 
The plant’s output feeds two Hydraulic Flag Presses, which 
consolidate the Flags 
with a pressure of 
well over 1,000 Ib. 
persq. in. “Vinculum” 
Pre-Cast Granite Pav- 
ing is manufactured 
strictly in accordance 
with British Standard 
Specification No. 368. 


ATYPICAL WINGET 
PLANT LAYOUT 
FOR MASS OUTPUT 
OF CONCRETE 
PRODUCTS 


This drawing shows a recently-installed complete Crush- 

ing, Screening and Mixing Plant for Breeze or Concrete, x 
p 7 4 adc ‘rete ne {Sjalbe) 

with an output of 100 cu. yd. of mixed concrete per 8 hour a Sie Tred Mat 

day. This plant can be modified for smaller outputs. eg) 


‘ 
rats 


J 

Winget Weigh Batching Plant has Win et 
been supplied for such projects as :— 

Owen Falls (Uganda), Venda Nova 

Dam, Grimsel Dam, Claerwen Dam, CONCRETE PLANT SPECIALISTS 


Maraetai Dam, Prescott Reservoir. WINGET LTD ROCHESTER 


KENT ENGLAND 





ASK FOR PUBLICATION NO. 100 , 
Tel : Strood 7276 (5 line 








Triangular torm 
gives maximum 
strength & mini- 
oun weight 
making 














‘No timber is required, no carpenters’ work- 
shop on site. No obstruction beneath. 
For solid Concrete or Hollow Tile floor 
and roof construction. Instantly-adjustable 
up to IS ft., adaptable for larger spans. 
invaluable also for repair work. On hire 
from stock. Write or ‘phone. 


TRIANCO LTD. (D. 26) 


imber Court, East Molesey, Surrey 
"Phone: Emberbrook 3300 (4 lines) 


February, 1951. 


MISCELLANEOUS. 


International Road Congress at 
Lisbon. 
A TENTATIVE programme has been issued 
for the congress, to be held in Lisbon in 
September, 1951, of the Permanent Inter- 
national Association of Road Congresses. 
The subjects to be discussed include the 
use of concrete for road surfaces, the deter- 
mination of the properties of soils, the 
stabilisation of soils for road foundations 
and surfaces, the factors controlling the 


| design of roads, the maintenance of roads, 
| and the use of machinery in road con- 
| struction. 


Further details may be ob- 


tained from the Joint Honorary Secre- 
| tary of the British Organising Committee, 
Berkeley Square House, London, W.1. 


New Jetties at Chittagong. 
The Government of Pakistan has 
awarded a contract valued at /2,250,000 
to Messrs. Braithwaite & Co., Engineers, 
Ltd., for a number of new jetties to 
provide seven berths for ships of up to 
10,000 tons at the port of Chittagong. 


Use “WATERTIGHT” Products 
for CONCRETE results when CONCRETING. 
“LISCAL” and “ QUICKSET” 
SURFACE DRESSING 
Stocked at most Builders’ Merchants 
For Particulars apply :~— 

Watertight Cement Co., Led. 
Highfuriong - - Blackpool 
Telephone: Poulton-le-Fyide 315 












































Specialities Allied to— 

CONCRETE & BUILDING PRODUCTS 
including Accelerators, Retarders, Hardeners, 
Waterproofers, Oilproofers, Cement Paints, etc. 
For full particulars please write 

ALLIED BUILDING COMMODITIES 
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MISCELLANEOUS. 


MISCELLANEOUS ADVERTISEMENTS. 





Situations Wanted, 3d. a word: mini- 
mum 7s. 6d. Situations Vacant, 4d.a 
word: minimum tos. Other miscella- 
neous advertisements, 4d. a word: 10s. 
minimum. Box number 1s. extra. 


Advertisements must reach thie office by 
the 23rd of the month preceding publication. 











SITUATION VACANT. Outside manager wanted by 
progressive firm of structural engineers and contractors 
specialising in precast reinforced concrete construction. 
This is a position with good prospects for the right man, 
who must be a first-class organiser with capacity for detail, 
with experience of concrete or steel erection involving the 
handling of heavy components, and sufficient knowledge of 
all trades to supervise completion of buildings. House 
available, Midlands. Write, stating age, training, experi- 
ence, and salary required. Box 2431, CONCRETE AND 
CONSTRUCTIONAL ENGINEERING, 14 Dartmouth Street, 
Westminster, S.W.1. 


SITUATION VACANT. Experienced civil engineer 
designer required for position in London. Work involves 
design of temporary and permanent structures in reinforced 
concrete, timber and steel. A sound knowledge of shutter 
ing design would be an advantage. Excellent prospects 
for advancement. Salary in accordance with qualifications 
indexperience. Box 2445, CONCRETE AND CONSTRUCTIONAL 
ENGINEERING, 14 Dartmouth Street, Westminster, S.W.1, 


SITUATIONS VACANT. Designer-draughtsmen or junior 
engineers with experience in reinforced concrete work 
required by reinforced concrete engineers and contractors 
South Kensington district). Write stating age, and salary 
required. Box 2444, CONCRETE AND CONSTRUCTIONAL 
ENGINEERING, 14 Dartmouth Street, Westminster, S.W.1. 


SITUATIONS VACANT. Civilengineersrequired. Struc- 
tural steel, reinforced concrete, heavy foundations, etc. 
Write, giving qualifications, experience and salary required, 
to Cuartes B. Brown, M.I1.C.I Consulting Engineer, 
16 Gloucester Place, London, W.1. 


SITUATIONS VACANT. Ove Arup & Partners require 
several first-class reinforced concrete detail-designers, with 
3-4 years’ experience, for works of interesting and modern 
design. Top salaries are offered to men able to prove 
ability and experience. Reply, giving full particulars of 
education, training, and experience, with salary expected, 
to above at 8 Fitzroy Street, London, W.1. 


SITUATIONS VACANT. Wanted urgently. Designer 
detailers for all types of reinforced concrete structures. 
Designer-detailers forall types of steel structures. Civil 
engineering draughtsmen for surveys, road, drainage, 
etc. Five-day week. Liberal holidays. Write Brian 
CoLtgunoun & PARTNERS, 18 Upper Grosvenor Street, 
London, W.1. 


SITUATION VACANT. Reinforced concrete senior 
designer required with experience in design and detailing 
of shell roofs. Men without such experience should not 
apply. Give brief details of training and experience in 
confidence to Box 890, 19-21 Corporation Street, Bir 
mingham, 2 

SITUATION VACANT North-east firm requires civil 
engineer with good field experience on foundations, indus 
trial reinforced concrete building and brickwork, for 
progress and inspection visits to industrial plant construc 
thons Apply, Stating age, experience, present post, and 
salary, to Box 2443, ConcrRETE AND CONSTRUCTIONAL 
ENGINEERING, §4 Dartmouth Street, Westminster, S.W.1. 


SITUATIONS VACANT. The Trussed Concrete Steel 
Co., Ltd., invite applications for the following progressive 
positions on their permanent staff. (A) Civil or structural 
engineers with extensive experience in design and/or 
construction of reinforced concrete structures. Must have 
ability to carry responsibility B) Detailers with sound 
experience. (C) Draughtsmen with some knowledge of 
the subject. All positions are progressive and pensionable. 
Vacancies (B) and (C) occur in London and Mane hester, 
and (A) in London only. If you are interested will you 
please let us have full details of your experience to TRUSCON 


House, 35/41, Lower Marsh, London, S.E.1. 
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(CONCRETE) 


SITUATION VACANT. Reinforced concrete detailer 
draughtsman required for duty with large oil company in 
London. H.N.C. or equivalent. Must be capable of 
working from designer's notes and have fair knowledge 
of theory of structures, together with drawing office 
experience. Salary appropriate to experience and quali 
fications. Write, quoting No. 49, to Box 3927, c/o 
Cuartes Barker & Sons, Ltp., 31 Budge Row, Lon 
don, E.C.4. 


SITUATION VACANT. Reinforced concrete designer 
draughtsman required by Westminster consulting engineers. 
Salary range from {500 to {700 according to experience. 
Please forward details of technical education, experience, 
and age. Box 2447, CONCRETE AND CONSTRUCTIONAL 
ENGINEERING, 14 Dartmouth Street, Westminster, S.W.1. 





CIVIL ENGINEERING ASSISTANTS 


(UNESTABLISHED) 


Applications are invited from British-born subjects to 
fill the above vacancies with Ministry of Works at sites in 
the South of England, including a site near Reading. 
Hostel accommodation available. 

Candidates should be capable @ reading building and 
civil engineering drawings and have knowledge of use of 
level and theodolite for setting out and checking. Duties 
should prove of considerable value to men studying for 
civil engineering qualification and needing site experience. 

Commencing salary up to {420 per annum, according to 
age and experience, on a range of pay rising to 1495 
per annum. 

Written applications, giving details of age, education and 
previous appointments, should be addressed to: LonpoNn 
APPOINTMENTS OFFice, Ministry of Labour and National 
Service, 1-6 Tavistock Square, London, W.C.1, quoting 
reference No. K.K. 521, within 14 days of the appearance 
of this advertisement. In no circumstances should original 
testimonials be forwarded. Only candidates selected for 
interview will be advised. 


SITUATIONS WANTED. 


SITUATION WANTED. Reinforced concrete designer- 
draughtsman with 20 years’ experience in designing and 
detailing all types of reinforced concrete structures, and 
competent in working on his own initiative, seeks a respon- 
sible position. Box 2441, CONCRETE AND CONSTRUCTIONAL 
ENGINEERING, 14 Dartmouth Street, Westminster, S.W.1. 
PROFESSIONAL SERVICES. Qualified structural en- 
gineer with 20 years’ experience in the design of reinforced 
concrete structures undertakes to prepare complete designs, 
working details, bills of quantities, and bending schedules, 
Box 2440, CONCRETE AND CONSTRUCTIONAL ENGINEERING, 
14 Dartmouth Street, Westminster, S.W.1. 

SITUATION WANTED. B,Sc., M.LStruct.E., A.M.LC.E., 
experienced in reinforced concrete design and construction, 
including prestressed work and simple barrel roofs, seeks 
post. Convenient London. Pay about {1,200. Box 2446, 
CONCRETE AND CONSTRUCTIONAL ENGINEEKING, 14 Dart- 
mouth Street, Westminster, S.W.1. 


FOR SALE. 


FOR SALE. Offers invited for ““V" type trestle pier, 
approximately 150 ft. long x 15 ft. high x 15 ft. wide- 
Components can be inspected at site. Apply to Ropert 
M. Dovcrias (Contractors), Lrp., Trostre Works, 
Lianelly, Carms. 


FOR SALE. New 2}-in. bore rubberised canvas suction 
hose with coiled rust-proofed wire insert in 12 ft. and 6 ft. 
lengths. 1os. and 5s. per length, carr. paid. Small orders 
C.W.O. please. Wooprietp & Turner, Burnley. Tele- 
phone: Burnley 3065. 

FOR SALE. Offers invited for limited quantities of 
Kwikform concrete shuttering. 24” x 24” wallforms, 
clamps, runners, etc. Also Kelvin-Grundy type shuttering. 
All in excellent condition. Full list of items available 
on application to Ropert M. Doveoras (ConTRACTORS), 
Ltp., Trostre Works, Lianelly, Carms. 


PATENT. The Proprietors of British Patent No. 608812, 
relating to ‘‘ Process for the Production of Tubular Objects 
of Prestressed Concrete,” are desirous of entering into 
negotiations with firms in this country for the purpose of 
exploiting the above invention, either by sale of the patent 
rights or by granting of licences to manufacture on a royalty 
basis. Enquiries should be addressed to Messrs. ABEL & 
Imray, Quality House, Quality Court, Chancery Lane, 
London, W.C.2. 


February, 1951. 
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Ay esto arog 


Bodiam Castle 


i Sout when working against the clock use 


Al7 CEMENT 


QUICK SETTING 
EXTRA RAPID-HARDENING 


Full particulars of ‘417 Cement’ will be sent on application to:— 


THE CEMENT MARKETING COMPANY LIMITED 


PORTLAND HOUSE+TOTHILL STREET+-LONDON-:SW: 


G. & T. EARLE LTD * WILMINGTON: HULL 


THE SOUTH WALES PORTLAND CEMENT & LIME CO. LTD * PENARTH * GLAM 
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Every 

well-planned road 
laid in 

Reinforced Concrete 
is a step nearer 

to national 

highway perfection 


BEC 


REINFORCEMENT FOR ROADS 


THE BRITISH REINFORCED CONCRETE ENGINEERING CO. LTD., STAFFORD 


London, Birmingham, Bristol, Leeds, Leicester, Manchester, Newcastle, Sheffield, Cardiff, Glasgow, 
Dublin, Belfast 
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